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)URP UKHWRULF WR UHDOLW\ ([DPLQLQJ WKH SROLF\ YLVLRQ DQG WKH SURIHVVLRQDO
SURFHVVRIHQDFWLQJ/HDUQLQJIRU6XVWDLQDELOLW\LQ6FRWWLVKVFKRROV
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&RUUHVSRQGLQJDXWKRUEHWKFKULVWLH#HGDFXN
$%675$&7
/HDUQLQJIRU6XVWDLQDELOLW\/I6DVFRQFHLYHGE\(GXFDWLRQ6FRWODQGDQGWKH*HQHUDO7HDFKLQJ&RXQFLO
IRU6FRWODQG*7&6VSDQVDOOFXUULFXODUDUHDVDQGLWLVSRVLWLRQHGDVWKHUHVSRQVLELOLW\RIDOOWHDFKHUV
OHDUQHUV DQGHGXFDWLRQDO OHDGHUV 6FRWWLVK*RYHUQPHQW <HW VXFK FRPSUHKHQVLYHQHVV KDV WKH
SRWHQWLDO WR UHQGHU WKH WHUP DQG LWV SXUSRVH HTXLYRFDO DQG SHUIXQFWRU\ 2XU H[SHULHQFHZRUNLQJZLWK
WHDFKHUV LQ WKLV DUHD VXJJHVWV WKDW WKH FRQFHSW DQG WHUP µ/HDUQLQJ IRU 6XVWDLQDELOLW\¶ DUH QRW ZLGHO\
XQGHUVWRRG OHDGLQJ WHDFKHUV WR UDLVH TXHVWLRQV DERXW WKH UHOHYDQFH RI /I6 SROLF\ LQ UHODWLRQ WR WKHLU
HYHU\GD\SURIHVVLRQDOSUDFWLFH%HJLQQLQJIURPWKLVSRVLWLRQRXUSDSHUH[SORUHVWKHWHQVLRQEHWZHHQWKH
SROLF\YLVLRQDQG WKHSURIHVVLRQDO UHDOLW\:H IROORZWKUHH OLQHVRIHQTXLU\ ILUVWZHRXWOLQH WKHH[LVWLQJ
SROLF\ DUFKLWHFWXUH LQ 6FRWODQG VHFRQG ZH H[DPLQH WKH EDVLF XQGHUVWDQGLQJ RI WKH WHUPLQRORJ\ DQG
FRQFHSWXDOXQGHUVWDQGLQJRI/I6DFURVV6FRWODQGWKURXJKDUHFHQWVWXG\FRQGXFWHGE\.LUNWKLUG
ZHUHYLHZDSURIHVVLRQDO OHDUQLQJSURJUDPPHZHKDYHGHYHORSHGDQGGHSOR\HGDFURVV6FRWODQG:H
VXJJHVWIRXUNH\DUHDVIRUFKDQJHWKDWZRXOGVXSSRUWWKHHQDFWPHQWRI/I6ZLWKLQ6FRWWLVKVFKRROVDQGVR
UHDOLVHVRPHRIWKHSRWHQWLDOWKH/I6DJHQGDDIIRUGVQDPHO\KLJKTXDOLW\SURIHVVLRQDOOHDUQLQJPRWLYDWHG
VWDIIZRUNLQJZLWKRWKHUVLQWHUGLVFLSOLQDU\OHDUQLQJWDLORUHGWRWKHQHHGVRIWKHVWXGHQWVDQGOHDGHUVKLS
ZLWKLQDFOHDUVWUDWHJLFIUDPHZRUN:HFRQFOXGHZLWKDQRWHRIFDXWLRQWKDWDOWKRXJKWKHUHLVHYLGHQFH
WKDW/I6FDQKDYHDSRVLWLYHLPSDFWRQDWWDLQPHQWKHOSLQJOHDUQHUVWRVWULYHWRZDUGVµVXVWDLQDEOHIXWXUHV¶
LVWRRLPSRUWDQWWREHUHGXFHGWRWKHFXUUHQWQDUURZQDWLRQDOIRFXVRQDWWDLQPHQWRXWFRPHV
.H\ZRUGVlearning for sustainability; sustainability education; policy enactment; professional 
development
6,78$7,1*7+(678'<7+(-2851(<2)6&277,6+('8&$7,21)520'(9(/230(1772
6867$,1$%,/,7<
7KHIRFXVRIWKHSDSHULVWKHGHYHORSPHQWDQGHQDFWPHQWRIWKH6FRWWLVKSROLF\DSSURDFKWRVXVWDLQDELOLW\
HGXFDWLRQ/HDUQLQJIRU6XVWDLQDELOLW\7RXQGHUVWDQGWKHWHUPZHPXVWEULHIO\FRQVLGHULWVRULJLQVDQG
LQIOXHQFHV ERWK QDWLRQDOO\ DQG LQWHUQDWLRQDOO\ 7KH UROH RI HGXFDWLRQ LQ DGGUHVVLQJ WKH PRVW VHULRXV
SUREOHPVRIRXUWLPHLVQRWQHZWKHPRVWFRPPRQO\XVHGDQGXQLYHUVDOWHUPWRUHIHUWRWKLVLVµHGXFDWLRQ
IRU VXVWDLQDEOH GHYHORSPHQW¶ (6' 7KLV LV LQ WXUQ GHSHQGHQW RQ DQ XQGHUVWDQGLQJ RI VXVWDLQDEOH
GHYHORSPHQW ± ZKLFK EULQJV WZR NH\ DUHDV WRJHWKHU GHYHORSPHQW D QHHG IRU JURZWK WR HQVXUH
GHYHORSPHQWIRUDOOKXPDQVJOREDOO\DQGVXVWDLQDELOLW\IURPDQHFRORJLFDOSHUVSHFWLYHWKDWUHFRJQLVHV
WKH QHHGV IRU OLPLWV WR JURZWK 7KLV FRPELQDWLRQ GRHV QRW H[LVW ZLWKRXW WHQVLRQ (YHQ WKRXJK WKLV LV
UHFRJQLVHGDQGDFFHSWHGLQWHUPVRIWKH%UXQGWODQG5HSRUW¶VGHILQLWLRQ³WKHDELOLW\WRPDNHGHYHORSPHQW
VXVWDLQDEOH WRHQVXUH WKDW LWPHHWV WKHQHHGVRI WKHRI WKHSUHVHQWZLWKRXWFRPSURPLVLQJWKHDELOLW\RI
IXWXUH JHQHUDWLRQV WR PHHW WKHLU RZQ QHHGV´ :RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQG 'HYHORSPHQW
WKHWHUPUHPDLQVFRQWHQWLRXVDVLWSULYLOHJHVWKHKXPDQ0RUHUHFHQWO\0DUWLQet al¶V
GHVFULSWLRQRI(GXFDWLRQIRU6XVWDLQDEOH'HYHORSPHQW(6'GHFHQWUHVWKHKXPDQE\HPSKDVLVLQJWKH
VLJQLILFDQFHRIWKHVRFLRHFRORJLFDOG\QDPLFE\GHVFULELQJ³DSURFHVVRIOHDUQLQJKRZWRPDNHGHFLVLRQV
ϰϱ

WKDW FRQVLGHU WKH ORQJWHUP IXWXUH RI WKH HFRQRP\ HFRORJ\ DQG HTXLW\ RI DOO FRPPXQLWLHV´ S 
ZKHUHE\µDOOFRPPXQLWLHV¶SRLQWVWRRXULQWHUGHSHQGHQFHDQGWKHLQFOXVLRQRIDOOSODQHWDU\FRPPXQLWLHV
7KLVEURDGHQHGFRQFHSWXDOLVDWLRQDQGHWKLFDOPDWXUDWLRQGXULQJWKHODWHVDQGHDUO\VSRVLWLRQHG
(6'DVEULQJLQJWRJHWKHUVRFLHWDOHFRQRPLFDQGHFRORJLFDOFRQVLGHUDWLRQV6WHUOLQJZDVNH\KHUH
LQPDNLQJDGLVWLQFWLRQEHWZHHQµ6XVWDLQDEOH(GXFDWLRQ¶6(DQG(6'E\VXJJHVWLQJWKDW6(UHTXLUHGD
VKLIWLQKRZZHFRQFHLYHHGXFDWLRQLQWHUPVRISROLFLHVSDUDGLJPVSUDFWLFHDWDQHSLVWHPLFOHYHOVRDVWR
HPEHGVXVWDLQDELOLW\ LQ RXUFXOWXUHDQGDSSURDFK7KLVXUJHGDVKLIW LQHGXFDWLRQ IURPD WUDQVPLVVLYH
SURFHVVRIOHDUQLQJKRZWROHDUQWRZDUGVDPRUHWUDQVIRUPDWLYHSURFHVVRIOHDUQLQJURRWHGLQDZD\RI
WKLQNLQJEHLQJDQGGRLQJ7KHZRUNRI/DYHU\DQG6P\WK0F1DXJKWRQ6WHUOLQJ
DQGRWKHUVZHUHNH\WRGHYHORSLQJWKHSKLORVRSKLFDODQGIRXQGDWLRQDOEDVLVRI/I6DVLWFDPHWR
EHFRQFHLYHGZLWKLQ6FRWWLVKHGXFDWLRQ$IXOOLQWURGXFWLRQWR/I6ZLOOIROORZZLWKLQWKLVSDSHU
,17(51$7,21$/$3352$&+(66,0,/$5,7<25',))(5(1&("
2WKHUFRXQWULHVVXFKDV6ZHGHQ 6ZHGLVK1DWLRQDO$JHQF\ IRU(GXFDWLRQ1HZ=HDODQG
0LQLVWU\RI(GXFDWLRQ$XVWUDOLD$XVWUDOLDQ*RYHUQPHQWDQG,FHODQG0LQLVWU\RI(GXFDWLRQ
KDYHDGRSWHGVXVWDLQDELOLW\ LQWR WKHLURZQHGXFDWLRQDOFXUULFXOXPV LQVRPH IRUPRUDQRWKHU)RU
H[DPSOHWKHFXUUHQW,FHODQGLFFXUULFXOXPKDVVL[NH\SLOODUVZKLFKLQFOXGHOLWHUDF\GHPRFUDF\DQGKXPDQ
ULJKWV HTXDOLW\ KHDOWK DQGZHOIDUH FUHDWLYLW\ DQG VXVWDLQDELOLW\ 7KHLU FXUULFXOXP GRFXPHQWV GHVFULEH
HGXFDWLRQ WRZDUGV VXVWDLQDELOLW\ DV µ« PDNLQJ SHRSOH DEOH WR GHDO ZLWK SUREOHPV WKDW FRQFHUQ WKH
LQWHUDFWLRQRIWKHHQYLURQPHQWVRFLDOIDFWRUVDQGWKHHFRQRP\LQWKHGHYHORSPHQWRIVRFLHW\¶0LQLVWU\RI
(GXFDWLRQ   3DUDOOHOLQJ WKHVH ,FHODQGLF GHYHORSPHQWV WKH$XVWUDOLDQ SULPDU\ DQG VHFRQGDU\
HGXFDWLRQVHFWRUVKDYHDKLVWRU\RIHQJDJHPHQWZLWKHGXFDWLRQIRUVXVWDLQDEOHGHYHORSPHQW'\PHQWet 
al.   GHVFULEH WKH HGXFDWLRQDO IRFXV µRQ D EURDGHU XQGHUVWDQGLQJ RI VXVWDLQDELOLW\
DFNQRZOHGJLQJ SULQFLSOHV VXFK DV V\VWHPV WKLQNLQJ LQWHJUDWLRQ RI HFRQRPLF VRFLDO FXOWXUDO DQG
HQYLURQPHQWDOGLPHQVLRQVDQGQRWLRQVRILQWUDDQGLQWHUJHQHUDWLRQDOMXVWLFHDQGWKLVKDVWUDQVODWHGLQWR
SROLF\JXLGDQFHDQGJXLGDQFHHPHUJLQJVLQFHRQZDUGV6XEVWDQWLDOO\WKH1HZ$XVWUDOLDQ&XUULFXOXP
$XVWUDOLDQ$&$5$LQFOXGHVVXVWDLQDELOLW\DVRQHRIWKUHHFURVVFXUULFXODUSULRULWLHVWKHRWKHUWZR
DUHµ$ERULJLQDODQG7RUUHV6WUDLW,VODQGHUKLVWRULHVDQGFXOWXUHV¶DQGµ$VLDDQG$XVWUDOLD¶VHQJDJHPHQWZLWK
$VLD¶*UHHQDQG6RPPHUYLOOH'\PHQWet al.
:KHQ WKHVH LQWHUQDWLRQDO DSSURDFKHV DUH H[DPLQHG WKHUH DUH XQLYHUVDO VLPLODULWLHV LQ WHUPV RI
HPEHGGLQJDQGHQDFWLQJFXUULFXODUGHYHORSPHQWV)RUH[DPSOH3DOVGRWWLU  IROORZLQJD IRXU\HDU
PL[HG PHWKRG VWXG\ RI WHDFKHUV DQG VXVWDLQDELOLW\ HGXFDWLRQ LQ ,FHODQG UHYHDOHG WHQVLRQV ZLWK
VXVWDLQDELOLW\HGXFDWLRQHQDFWPHQWZKHUHE\WHDFKHUVUHSRUWHGH[SHULHQFLQJGLIILFXOW\µLQXQGHUVWDQGLQJWKH
FRQFHSWRI VXVWDLQDELOLW\¶ IHHOLQJ µD ODFNRI NQRZOHGJHDERXW VXVWDLQDELOLW\ LVVXHV¶DFNQRZOHGJLQJ µWKH
SUREOHP RI WHDFKHU¶V ZRUNLQJ LQ LVRODWLRQ¶ DQG KLJKOLJKWLQJ µD SRRU LQIUDVWUXFWXUH RI &3' >FRQWLQXLQJ
SURIHVVLRQDOGHYHORSPHQW@¶DPRQJVWRWKHULVVXHV7KLVUHVRQDWHVZLWKWKHILQGLQJVRIDVWXG\FRQGXFWHG
LQ9LFWRULD $XVWUDOLD E\*UHHQDQG6RPHUYLOOH ZKR DIWHU VWXG\LQJ SULPDU\ VFKRRO VXVWDLQDELOLW\
HGXFDWLRQ UHYHDOHG WKDW µSUH DQG LQVHUYLFH WHDFKHUV¶ ODFN RI FRQILGHQFH DQG SUHSDUHGQHVV WR
FRQFHSWXDOLVH DQG SUDFWLFH VXVWDLQDELOLW\¶ ZHUH NH\ EDUULHUV WR LWV LPSOHPHQWDWLRQ S  6LPLODUO\
'\PHQWDQG+LOODQG'\PHQW et alUHYHDODFOHDUWHQVLRQVWDWLQJWKDWZKLOVWRQµRQHKDQG
WKH\ >WKH FURVVFXUULFXODU SULRULWLHV RI ZKLFK 6XVWDLQDELOLW\ LV RQH VWUDQG@ VHHP WR EH VRSKLVWLFDWHG
FRPSOH[ KLJKO\ LQYROYHG DQG DPELWLRXV RQ WKH RWKHU KDQG WKH\ FRXOG EH VHHQ WR EH FRPSOLFDWHG
RYHUZKHOPLQJDQGFRQIXVLQJ¶6XFKLQWHUQDWLRQDOUHVHDUFKUHYHDOVDFRQVLVWHQF\LQWHUPVRI WKHLVVXHV
IDFHGE\WHDFKHUVUHJDUGOHVVRIJHRJUDSKLFDOORFDWLRQLQUHODWLRQWRVXVWDLQDELOLW\HGXFDWLRQVHH(DPHV
et al.  %RUJ et al.  2OVVRQ et al.  IRU IXUWKHU LQWHUQDWLRQDO SHUVSHFWLYHV ,Q 6FRWODQG
KRZHYHUJLYHQWKHUHODWLYHO\UHFHQWHPHUJHQFHDQGLPSOHPHQWDWLRQRI/I6VXFKUHVHDUFKILQGLQJVGRQRW
H[LVW
5HVSRQGLQJWRWKHODFNRI6FRWWLVKIRFXVHGUHVHDUFKZHKDYHH[DPLQHGDQGFULWLTXHGWKHSROLF\SUDFWLFH
WHQVLRQDQGLQWHUURJDWHGWKHRSSRUWXQLWLHVDQGFKDOOHQJHVWKDWH[LVWZLWKLQRXUQDWLRQDOFRQWH[W:HGLGVR
E\IRFXVLQJRQWKHUKHWRULFDQGUHDOLW\RI/I6WRUHYHDOWKHLVVXHVIDFLQJ6FRWWLVKWHDFKHUVDVVXFKRXU
ZRUNDLPV WRRIIHUDXQLTXHDQGRULJLQDOFRQWULEXWLRQ WR WKHFXUUHQW OLWHUDWXUHDQGGHYHORS WKHRQJRLQJ
LQWHUQDWLRQDOFRQYHUVDWLRQ:HDFNQRZOHGJHWKDW/I6FDQEHFRQFHLYHGDVDQH[DPSOHRISROLF\UHIRUP
DQGVRWKHEDUULHUVDQGWHQVLRQVRIWHQUHODWHWRFURVVFXWWLQJLVVXHVVXFKDVFXUULFXODUGHYHORSPHQWDQG
WKHUROHDQGLGHQWLW\RIWHDFKHUVDVDJHQWVRIFKDQJHPRUHJHQHUDOO\7KHUHIRUHWRIXOO\XQGHUVWDQGWKH
ϰϲ

LPSOLFDWLRQVRI/I6ZHQHHGWRFRQVLGHUWKHEURDGHUHGXFDWLRQDOFRQWH[WLQZKLFKLWLVVLWXDWHGIRUH[DPSOH
WKHSURFHVVHVRIFXUULFXODUGHYHORSPHQWSURIHVVLRQDOOHDUQLQJDQGWHDFKHUDJHQF\7KHVHDVSHFWVDUH
QRWLQGLYLGXDOO\GLVFXVVHGZLWKLQWKLVRSHQLQJVHFWLRQUDWKHUWKH\DUHZRYHQWKURXJKRXWWKHSDSHUDVNH\
WKHPHV
5(6($5&+$3352$&+
2XUSDSHUIROORZVWKUHHOLQHVRIHQTXLU\)LUVWZHRXWOLQHWKHSROLF\GHYHORSPHQWVWRU\DQGKLJKOLJKWWKH
RULJLQVRI/I6ZLWKLQ6FRWWLVKHGXFDWLRQ6HFRQGZHH[SORUHDVSHFWVRI WKHGHJUHH WRZKLFK WHDFKHUV
XQGHUVWDQG/I6ZKLFKZHGRE\SUREOHPDWLVLQJWKHQRWLRQWKDWWKHSXUVXLWRIDZKROHVFKRRODSSURDFKWR
/I6LVWULFN\LIDEDVLFXQGHUVWDQGLQJRIWKHWHUPLQRORJ\DQGSUDFWLFHGRHVQRWH[LVWZLWKLQVFKRROV7KLUG
GUDZLQJ RQ RXU WLPH VSHQW ZLWK WHDFKHUV WKURXJK D FDUHHUORQJSURIHVVLRQDOOHDUQLQJ SURJUDPPH
&RQQHFWLQJ&ODVVURRPVGLVFXVVHGLQPRUHGHWDLOODWHUZHH[DPLQHWKHWHQVLRQVEHWZHHQSROLF\YLVLRQ
DQGSURIHVVLRQDOSUDFWLFHPRUHH[SOLFLWO\7KLVSURFHVVGLVWLOOHGVRPHNH\UHIOHFWLRQVJDLQHGE\UHYLHZLQJ
WKHWHDFKHUV¶SUDFWLWLRQHUHQTXLU\VW\OHFRXUVHDVVLJQPHQWV:HXVHGWKHVHLQVLJKWVWRLOOXPLQDWHZD\VLQ
ZKLFK/I6KDVEHHQXQGHUVWRRGDQGHPEHGGHGZLWKLQSURIHVVLRQDOSUDFWLFHLQWKHFODVVURRPDQGZKROH
VFKRROSUDFWLFH:HFRQFOXGHWKHSDSHUE\RIIHULQJSUDFWLFDOVWHSVWRIXUWKHUVXSSRUWWKHHPEHGGLQJRI/I6
DFURVVVFKRROVLQ6FRWODQG
:HPXVWDFNQRZOHGJHWKHLQIOXHQFHRIWZRIDFWRUVGULYLQJWKLVUHVHDUFK)LUVWLQRXUH[SHULHQFH/I6LV
ZHOOXQGHUVWRRGE\DIHZEXWPLVXQGHUVWRRGE\PDQ\7KHUHDUHDQXPEHURIUHDVRQVIRUWKLVEXWRQH
PDMRULVVXHLVWKHODFNRISUHVFULSWLRQZLWKLQWKHSROLF\JXLGDQFHZKLFKPDNHVLWGLIILFXOWIRUVFKRROOHDGHUV
DQGIRUWHDFKHUVWRVHHWKHLUVXEMHFWGLVFLSOLQHVUHSUHVHQWHGLQWKHSURFHVV7KLVLVVXHRIXQFHUWDLQW\ZKHQ
LQWURGXFLQJQHZVXVWDLQDELOLW\SROLFLHVKDVEHHQUDLVHGE\RWKHUV)RUH[DPSOH6WHUOLQJGLVFXVVHG
WKHUHODWLRQVKLSEHWZHHQSROLF\SUHVFULSWLRQDQGSURIHVVLRQDOLQWHUSUHWDWLRQZLWKLQWKH8.DQGRWKHUVVXFK
DV*UHHQDQG6RPHUYLOOH %RUJet al.  KDYH ORRNHGDW WKLVZLWKLQ WKHLU RZQ LQWHUQDWLRQDO
FRQWH[WV $XVWUDOLDDQG6ZHGHQ UHVSHFWLYHO\6WHUOLQJ DUJXHG WKDWFODULW\DERXWSROLF\YLVLRQ LV
QHHGHGDORQJVLGHDµVWUDWHJLFVHQVHRIKRZSURJUHVVWRZDUGVVXFKDYLVLRQFRXOGEHPDGH¶S7KH
LPSOLFDWLRQEHLQJWKDWSROLF\FDQIHHOLUUHOHYDQWLIWKRVHHQDFWLQJWKHVWUDWHJ\GRQ¶WVHHWKHPVHOYHVZLWKLQ
LWLIWKH\GRQRWVHHWKHGLUHFWLPSOLFDWLRQRUIHHODSURIHVVLRQDOUHVSRQVLELOLW\WRZDUGVWKHYLVLRQ+HDUJXHV
WKDWWKHµFRQMXQFWLRQDQGPXWXDOLQIRUPLQJRIWKHYLVLRQDU\DQGWKHSUDFWLFDEOHLVHVVHQWLDOLQVXFFHVVIXO
FKDQJHDWDQ\OHYHO¶S7KHIRUPLQJRIWKLVGHOLFDWHV\QHUJ\EHWZHHQYLVLRQDQGSUDFWLFHLVYLWDOLI
WKH /I6 DJHQGD LV WR EHFRPH HPEHGGHG LQ DOO VFKRROV DW DOO OHYHOV2XU SURIHVVLRQDO NQRZOHGJH DQG
H[SHULHQFHWHOOVXVWKDWWKLVPXWXDOLQIRUPLQJKDVQRWKDSSHQHGIRUDOOWHDFKHUVQRUKDVLWKDSSHQHGDWDOO
OHYHOVRIOHDGHUVKLS
6HFRQGZHZULWHIURPWKHSHGDJRJLFDOSRVLWLRQWKDWYDOXHV/I6LWVSKLORVRSKLFDODQGPRUDOHQGHDYRU
DQGWKHVFRSHRIWKHXQGHUSLQQLQJWKHPHVRIHQYLURQPHQWDOVWHZDUGVKLSVRFLDOMXVWLFHHFRQRPLFVHFXULW\
DQGFLYLFGHPRFUDF\DVDKROLVWLFDQGVLQFHUHDWWHPSWWRµOLYHZHOO¶LQWKLVZRUOG*ULIILWKV	0XUUD\
$VVXFKZHEHOLHYHWKDW/I6RIIHUVPXFKQHHGHGOHDUQLQJRSSRUWXQLWLHVIRUXVDOOWHDFKHUVDQGOHDUQHUV
WRHQJDJHLQWKHSURFHVVRIEHFRPLQJJOREDOµFLWL]HQV¶DQGIRUHDFKRIXVWRFRQVLGHUUHFRQVLGHUDQG
GHYHORSWKHMXGJHPHQWFDUHZLVGRPDQGSHUVRQDODFWLRQRULHQWDWLRQQHHGHGWRGHDOZLWKXUJHQWSHUVRQDO
VRFLDODQGSROLWLFDODVSHFWVRIµOLYLQJVXVWDLQDEO\¶:HDFNQRZOHGJHRXULQYHVWPHQWLQWKHGHYHORSPHQWRI
WKHSROLF\DQG WKH UHVHDUFK WKDW LQIRUPHGVXFKSROLF\KRZHYHUZHKDYH WDNHQDFULWLFDODQG LPSDUWLDO
DSSURDFKWRWKLVVWXG\DVZHUHFRJQLVHWKHQHHGWRIXOO\XQGHUVWDQGWKHRSSRUWXQLWLHVWKDWH[LVWDORQJVLGH
WKHUHDODQGIHOWEDUULHUVDQGFKDOOHQJHVZLWKLQ6FRWWLVKVFKRROV
),567/,1(2)(148,5<7+(6&277,6+32/,&<5+(725,&
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2YHUWKHSDVWILYH\HDUV/HDUQLQJIRU6XVWDLQDELOLW\/I6KDVHPHUJHGDVDFHQWUDOFRQFHSWZLWKLQ6FRWWLVK
(GXFDWLRQ6WHPPLQJ IURP WKHZRUN LQRI WKH2QH3ODQHW6FKRROV0LQLVWHULDO$GYLVRU\*URXS
6FRWWLVK*RYHUQPHQWLWKDVGHYHORSHGWRXQGHUSLQPXFKRIWKHIRUPDOFXUULFXOXPVWUXFWXUHDQGLV
DNH\SDUWRI WKHVFKRRO LQVSHFWLRQSURFHVVDVHYLGHQFHG LQ WKHVHOIHYDOXDWLRQDQGVHOILPSURYHPHQW
JXLGDQFH+RZ*RRG LV2XU6FKRRO  (GXFDWLRQ6FRWODQG D ,W LV DOVR D IHDWXUH RI WKH*HQHUDO
7HDFKLQJ&RXQFLOIRU6FRWODQG¶V*7&6WKHSURIHVVLRQDOERG\WKDWSURPRWHVVXSSRUWVDQGGHYHORSVWKH
SURIHVVLRQDOOHDUQLQJRIWHDFKHUVUHTXLUHPHQWVRIWHDFKHUVDQGHGXFDWLRQSURIHVVLRQDOVILUVWWKURXJKWKH
ϰϳ

VHWRI3URIHVVLRQDO6WDQGDUGVWKDWDOOWHDFKHUVUHJLVWHUHGWRWHDFKLQ6FRWODQGPXVWPHHWDQGVHFRQG
WKURXJKWKH&RQWLQXLQJ3URIHVVLRQDO8SGDWHSURFHVVZKLFKLQVHUYLFHWHDFKHUVPXVWHQJDJHZLWK,WLVDOVR
HPEHGGHGDFURVVPXFKVFKRROEDVHGDQGQDWLRQDOSURIHVVLRQDOGHYHORSPHQWDQG*7&63URIHVVLRQDO
5HFRJQLWLRQSURFHVVHVDQGLWLVHYROYLQJZLWKLQ,QLWLDO7HDFKHU(GXFDWLRQ,QVWLWXWLRQVVHH1LFROet al.WKLV
LVVXH
$VWKH2QH3ODQHW6FKRROV$GYLVRU\*URXS6FRWWLVK*RYHUQPHQWDQGWKH*7&63URIHVVLRQDO
6WDQGDUGVSURYLGHODUJHO\FRPSOHPHQWDU\GHILQLWLRQVRI/I6ZHKDYHSUHYLRXVO\EURXJKWWKHVHWRJHWKHUWR
IRUPDZRUNLQJGHILQLWLRQUHOHYDQWWRVFKRROV
µ/HDUQLQJIRU6XVWDLQDELOLW\RIIHUVDKROLVWLFSHGDJRJLFDODSSURDFKWKDWVHHNVWREXLOGWKHYDOXHVVNLOOVDQG
NQRZOHGJHQHFHVVDU\ WRGHYHORSSUDFWLFHVZLWKLQVFKRROVFRPPXQLWLHVDQGDWJRYHUQDQFH OHYHOVZLWKLQ
WHDFKHUHGXFDWLRQWKDWDFFRUGZLWKWKHFROOHFWLYHDLPRIWDNLQJDFWLRQIRUDVXVWDLQDEOHIXWXUH¶+LJJLQVDQG
&KULVWLH
$VDSHGDJRJLFDOFRQFHSWLWRZHVPXFKWRWKHORQJVWDQGLQJLQGHSHQGHQWGHYHORSPHQWRILWVWKUHHNH\
LQWHUUHODWHGWKHPHV±µHGXFDWLRQIRUVXVWDLQDEOHGHYHORSPHQW¶(6'µJOREDOOHDUQLQJ¶*/DQGµRXWGRRU
OHDUQLQJ¶ 2/7KHVH WHUPVDUHXVHGKHUHDQG WKURXJKRXWGXH WR WKHLUXVH LQWHUQDWLRQDOO\ WKRXJK LW LV
LPSRUWDQW WRQRWH WKDWV\QRQ\PVDUHZLGHVSUHDGDQG LQ6FRWODQG WKH WHUPV µVXVWDLQDEOHGHYHORSPHQW
HGXFDWLRQ¶µJOREDOFLWL]HQVKLS¶DQGµRXWGRRUHGXFDWLRQ¶KDYHDORQJKLVWRULFDOSURYHQDQFHVHH/DYHU\	
6P\WK+LJJLQV	&KULVWLH+LJJLQV	1LFRO7KHLQWHJUDWLRQRINH\IHDWXUHVRI(6'*/
DQG2/LQWKHFRQFHSWXDOGHYHORSPHQWRI/I6FDPHDERXWDVWKHUHVXOWRIDQH[WHQVLYHOLWHUDWXUHUHYLHZ
IRU WKH 2QH 3ODQHW 6FKRROV 0LQLVWHULDO $GYLVRU\ *URXS 6FRWWLVK *RYHUQPHQW  ZKLFKPDGH 
UHFRPPHQGDWLRQVZLWKILYHNH\µKHDGOLQHFRPPLWPHQWV¶
 DOOOHDUQHUVVKRXOGKDYHDQHQWLWOHPHQWWR/HDUQLQJIRU6XVWDLQDELOLW\
 HYHU\ SUDFWLWLRQHU VFKRRO DQG HGXFDWLRQ OHDGHU VKRXOG GHPRQVWUDWH /HDUQLQJ IRU 6XVWDLQDELOLW\ LQ WKHLU
SUDFWLFH
 HYHU\VFKRROVKRXOGKDYHDZKROHVFKRRODSSURDFKWR/HDUQLQJIRU6XVWDLQDELOLW\WKDWLVUREXVWGHPRQVWUDEOH
HYDOXDWHGDQGVXSSRUWHGE\OHDGHUVKLSDWDOOOHYHOV
 VFKRROEXLOGLQJVJURXQGVDQGSROLFLHVVKRXOGVXSSRUW/HDUQLQJIRU6XVWDLQDELOLW\
 WKHUHVKRXOGEHDVWUDWHJLFQDWLRQDODSSURDFKWRVXSSRUWLQJ/HDUQLQJIRU6XVWDLQDELOLW\
7KHVHZHUHDFFHSWHGE\6FRWWLVK0LQLVWHUVLQ0DUFK6FRWWLVK*RYHUQPHQWWKHVDPH\HDU
WKDWWKH*7&6LQFOXGHGLQWKHUHYLHZRIWKH3URIHVVLRQDO6WDQGDUGVWKHLQWHUQDWLRQDOO\XQLTXHFRPPLWPHQW
WRUHTXLUHDOOWHDFKHUVDQGHGXFDWLRQSURIHVVLRQDOVWRDGGUHVV/I6LQWKHLUSUDFWLFHDWDOOVWDJHVRIWKHLU
FDUHHUV*7&67KHLQFOXVLRQRI/I6DVRQHRIWKUHHXQGHUSLQQLQJWKHPHVYDOXHVDQGOHDGHUVKLS
EHLQJWKHRWKHUWZRZLWKLQWKHVXLWHRISURIHVVLRQDOVWDQGDUGVVXSSRUWVµWHDFKHUVLQDFWLYHO\HPEUDFLQJ
DQGSURPRWLQJSULQFLSOHVDQGSUDFWLFHVRIVXVWDLQDELOLW\LQDOODVSHFWVRIWKHLUZRUN¶*7&6)XUWKHU
WKHQRWLRQRI DZKROH VFKRRODSSURDFK LVGHPRQVWUDEO\ VXSSRUWHGE\ WKH ILYH µKHDGOLQH¶ FRPPLWPHQWV
DERYH $V LV REYLRXV WKLV LV YHU\ DPELWLRXV DQGZLGHUDQJLQJ HVWDEOLVKLQJ GXWLHV IRUPRVW LI QRW DOO
6FRWWLVKHGXFDWLRQSURIHVVLRQDOV
,Q  D /HDUQLQJ IRU 6XVWDLQDELOLW\ 1DWLRQDO ,PSOHPHQWDWLRQ *URXS ZDV IRUPHG WR VXSSRUW WKH
DSSOLFDWLRQDQGGHYHORSPHQWRIWKHDFFHSWHGUHFRPPHQGDWLRQV,QWKHLUFRQFOXGLQJUHSRUW9LVLRQ
6FRWWLVK*RYHUQPHQWKLJKOLJKWHGIRXUNH\FKDOOHQJHVIDFLQJWKHLPSOHPHQWDWLRQRI/I6
 3URPRWLQJDZDUHQHVVRI/I6DVDFRQFHSWDQGSURFHVVVRLWLVXQLYHUVDOO\XQGHUVWRRG
 7DNLQJ/I6IRUZDUGDWDWLPHRIILQDQFLDOFRQVWUDLQWZLWKJURZLQJSUHVVXUHVRQVWDIIDWVFKRROOHYHODQGV\VWHP
OHDGHUVDWORFDODQGQDWLRQDOOHYHO

ϭdŚĞ'd^;ϮϬϭϴͿWƌŽĨĞƐƐŝŽŶĂů^ƚĂŶĚĂƌĚƐĞǆŝƐƚƚŽĞŶƐƵƌĞƚĞĂĐŚŝŶŐƉƌĂĐƚŝĐĞƐĂƌĞ͚ƵŶĚĞƌƉŝŶŶĞĚďǇƚŚĞƚŚĞŵĞƐŽĨǀĂůƵĞƐ͕
ƐƵƐƚĂŝŶĂďŝůŝƚǇĂŶĚůĞĂĚĞƌƐŚŝƉ͛ĂŶĚĂƌĞ͚ŝŶƚĞŐƌĂůƚŽ͕ĂŶĚĚĞŵŽŶƐƚƌĂƚĞĚƚŚƌŽƵŐŚ͕Ăůů͙ƉƌŽĨĞƐƐŝŽŶĂůƌĞůĂƚŝŽŶƐŚŝƉƐĂŶĚƉƌĂĐƚŝĐĞƐ͛͘
ϰϴ

 (PEHGGLQJ/I6LQSURIHVVLRQDOUHYLHZDQGGHYHORSPHQW35'SURFHVVHVDWVFKRROOHYHORUWKURXJKVHOI
HYDOXDWLRQWRHQVXUHLWLVQRWWUHDWHGVXSHUILFLDOO\EXWUDWKHUWKDWLWEULQJVDERXWPRUHSURIRXQGDQGGHHSHU
FKDQJH
 (QVXULQJWKDW/I6LVQRWFURZGHGRXWRIVFKRROORFDODQGQDWLRQDOLPSURYHPHQWSODQVGXHWRRWKHUSULRULWLHV
DQGLQLWLDWLYHV6FRWWLVK*RYHUQPHQW
7KHVH DUH VLJQLILFDQW FKDOOHQJHV DQG WKHLU UHVROXWLRQ UHTXLUHV ORQJWHUP VXVWDLQHG QDWLRQDO
FRPPLWPHQWEXWDOVRDWDQ LQWHUQDWLRQDO OHYHO WRRDV WKH9LVLRQUHSRUWFOHDUO\SRVLWLRQV WKH/I6
DJHQGD DV D SODWIRUP IRU IXUWKHU DFWLRQ DOLJQHG 6FRWODQG¶V FRPPLWPHQW WR WKH WR WKH 6XVWDLQDEOH
'HYHORSPHQWJRDOV 6'*V IUDPHZRUN ,QSDUWLFXODU6'**RDORIIHUV LQFUHDVHGPRPHQWXP WR WKH
LQWHUQDWLRQDO VLJQLILFDQFH RI WKH GHYHORSPHQW RI /I6 LQ 6FRWODQG DV GRHV WKH *OREDO (GXFDWLRQ
0RQLWRULQJ5HSRUW81(6&2ZLWKLWVIRFXVRQµ(GXFDWLRQIRUSHRSOHDQGSODQHWFUHDWLQJVXVWDLQDEOH
IXWXUHVIRUDOO¶)XUWKHUWKH6'*6DUHQRZDWWKHKHDUWRI6FRWODQG¶V1DWLRQDO3HUIRUPDQFH)UDPHZRUN
VRWKHUHDUHFOHDUOLQNVDFURVVPDQ\SROLF\DJHQGDVLQ6FRWODQGDOORIZKLFKSRVLWLRQV/I6DVDNH\QDWLRQDO
HGXFDWLRQDOSULRULW\
7KLVQDWLRQDODQGLQWHUQDWLRQDOSROLF\FRQWH[WKLJKOLJKWVWKHRULJLQVGLUHFWLRQDQGSRWHQWLDORI/I6DQG
LQ GRLQJ VR DGGV WR WKH LQFUHDVLQJ WHQVLRQ WKDW H[LVWV EHWZHHQ WKH SROLF\ UKHWRULF DQG SURIHVVLRQDO
XQGHUVWDQGLQJ RI WKH SROLF\ LQWHQWLRQ SXUSRVH DQG GLUHFWLRQ DQG LQGHHG EHWZHHQ WKHVH DQG WKH
LQWHUQDWLRQDOH[SHFWDWLRQRIXUJHQWDFWLRQ,WLVHVVHQWLDOWRKDYHDSURIHVVLRQDOERG\WKDWIXOO\XQGHUVWDQGV
DQGVXSSRUWVWKHSROLF\GLUHFWLYH±WKHTXHVWLRQLVGRZHKDYHWKDWXQLYHUVDOFROOHJLDWHXQGHUVWDQGLQJDQG
VXSSRUWLQ6FRWODQGKDVWKHUKHWRULFEHFRPHDUHDOLW\IRUDOO"
6(&21'/,1(2)(148,5<7+(5($/,7<7($&+(581'(567$1',1*6$1'027,9$7,216
+HUHZHH[DPLQHKRZSUDFWLWLRQHUXQGHUVWDQGLQJVRI/I6:HGUDZRQFRQWHPSRUDU\UHVHDUFKFRQGXFWHG
E\RQHRIWKHDXWKRUVRIWKLVSDSHU.LUNZKRLVKHUVHOIDIXOOWLPH5HOLJLRXV0RUDODQG3KLORVRSKLFDO
6WXGLHVWHDFKHULQD6FRWWLVKVHFRQGDU\VFKRRO7KLVVWXG\ZDVFKRVHQDVLWLVRQHRIWKHILUVW0DVWHU¶V
OHYHOVWXGLHVFRQGXFWHGE\DSUDFWLFLQJWHDFKHURQWKHWRSLFRI/I6SUDFWLFHDQG/I6SROLF\ZLWKLQDQGDERXW
6FRWODQG$VDWHDFKHUHPEHGGHGZLWKLQSURIHVVLRQDOSUDFWLFH.LUNIHHOVWKHFRPSHWLQJSUHVVXUHV
DQGGHPDQGVRIKHUZRUNORDG)RUH[DPSOHVKHQRWHVWKDW/I6FDPHDWDWLPHµRIXQSUHFHGHQWHGFKDQJH
LQ6FRWWLVKHGXFDWLRQSDUWLFXODUO\LQVHFRQGDU\VFKRROVZKHUH64$1DWLRQDO4XDOLILFDWLRQVZHUHEHLQJ
UHYLHZHGDQGUHYLVHG¶FDXVLQJKHUWRTXHVWLRQZKHUH/I6VDWZLWKLQµDQDOUHDG\IXOOFXUULFXOXP¶S+HU
WKHVLVFULWLTXHVWKHREYLRXVGDQJHUZLWKLQ/I6SROLF\ZKHUHE\ZKHQ/I6LVSRVLWLRQHGDVWKHµUHVSRQVLELOLW\
RIDOO¶ LWFDQTXLFNO\EHFRPH WKHUHVSRQVLELOLW\RIQRRQH+HUZRUNSRVHV WKHTXHVWLRQZLOO/I6VLPSO\
EHFRPHWKHUHVSRQVLELOLW\RIWKHVXEMHFWVWKDWµDUHPRUHQDWXUDOO\GLVSRVHGWRFULWLFDOWKLQNLQJHQYLURQPHQWDO
LVVXHVDQGVRFLDOHTXLW\VXFKDV5HOLJLRXVDQG0RUDO(GXFDWLRQ0RGHUQ6WXGLHVDQG*HRJUDSK\"¶S
 7KLV LVDQ LQWHUHVWLQJTXHVWLRQJLYHQ WKHKLVWRULFDO FXUULFXODU OLQNVEHWZHHQVXVWDLQDELOLW\DQG WKH
VFLHQFHV IRU H[DPSOH LQ WHUPV RI HFRV\VWHPV ELRGLYHUVLW\ DQG HQHUJ\ SURGXFWLRQ .LUN UHYHDOV WKDW
GLIIHUHQWVXEMHFWVPD\XQGHUVWDQGDQGVRIUDPH/I6YHU\GLIIHUHQWO\ZKLFKUHPLQGVXVWKDWWKHUHPD\EH
LVVXHVZLWKLQWHUSUHWDWLRQZLWKLQDQGEHWZHHQVXEMHFWV
:LWKWKHVHLVVXHVLQPLQG.LUNH[SORUHGKHUFROOHDJXHV¶XQGHUVWDQGLQJVRI/I6HVSHFLDOO\LQWHUPV
RIWKHEDUULHUVIDFHGZKHQHPEHGGLQJ/I6ZLWKLQWKHLUSUDFWLFH7KHUHVHDUFKZDVFRQGXFWHGLQDQLQQHU
FLW\ VHFRQGDU\ VFKRRO RQ WKH(DVW&RDVW RI6FRWODQGDQG LQYROYHGD WZRSKDVHDSSURDFK ILUVW XVLQJ
FRQYHQLHQFH VDPSOLQJ WR FRQGXFW TXHVWLRQQDLUHV Q  ZLWK WHDFKHUV UHVSRQVLEOH IRU GHOLYHULQJ WKH
FXUULFXOXPDQGVHFRQGLQGLYLGXDOLQWHUYLHZVQ ZLWKWHDFKHUVIURPHDFKRIWKHHLJKWFXUULFXODUDUHDV
6RFLDO6WXGLHV0DWKHPDWLFV 7HFKQRORJLHV+HDOWK DQG:HOOEHLQJ6FLHQFHV /DQJXDJHV([SUHVVLYH
$UWV5HOLJLRXVDQG0RUDO(GXFDWLRQLQ%*(7KHTXHVWLRQQDLUHVZHUHGHVLJQHGE\.LUNDQGFRPSULVHG
ILYHTXHVWLRQVZLWK WKHDLPRI LGHQWLI\LQJ WUHQGV LQ WHUPVRINQRZOHGJHDQGSUDFWLFHRI/I6DFURVV WKH
WHDFKLQJVWDII LQKHUVFKRRO7KHLQGLYLGXDO LQWHUYLHZVEXLOWRQWKHHPSLULFDOGDWDJDWKHUHGWKURXJKWKH
TXHVWLRQQDLUHVZHUHFRQWH[WXDOLVHGE\KDYLQJDQLQWHUYLHZZLWKDWHDFKHUZRUNLQJZLWKLQHDFKRIWKHHLJKW
FXUULFXODUDUHDVWRFRQVLGHUVXEMHFWUHVSRQVHVWR/I6+HUVWXG\UHYHDOHGWKUHHNH\ILQGLQJV

6FRWODQG¶V1DWLRQDO3HUIRUPDQFHIUDPHZRUNKWWSVQDWLRQDOSHUIRUPDQFHJRYVFRW
)RUIXUWKHUGHWDLOVKWWSVHGXFDWLRQJRYVFRWVFRWWLVKHGXFDWLRQV\VWHPSROLF\IRUVFRWWLVKHGXFDWLRQSROLF\GULYHUVFIH
EXLOGLQJIURPWKHVWDWHPHQWDSSHQGL[LQFOEWF:KDWLV&XUULFXOXPIRU([FHOOHQFH"

ϰϵ

)LUVW.LUN¶V  UHVHDUFKSURYLGHVHYLGHQFHRIFRQIXVLRQRYHU WKH WHUPLQRORJ\ZLWKPDQ\ WHDFKHUV
LGHQWLI\LQJ /I6 DV HGXFDWLRQ UHODWHG SXUHO\ WR WKH HQYLURQPHQWZLWK IHZ WHDFKHUV UHDOLVLQJ WKDW JOREDO
FLWL]HQVKLSDQGRXWGRRUOHDUQLQJDUHFRUHHOHPHQWVDQGWKHLPSRUWDQFHRIVRFLDOMXVWLFHULJKWVDQGRWKHU
FLWL]HQVKLSUHODWHG LVVXHV DUH NH\ DVSHFWV RI WKH SROLF\+HU VWXG\ UHYHDOHG WKDW VXEMHFWVZKLFK KDYH
µFRPPRQO\DSSURDFKHGWKHPHVRIFLWL]HQVKLSDQGWKHHQYLURQPHQWZLWKLQWKHLUFRUHFXUULFXOXPVVXFKDV
VRFLDOVXEMHFWVDQGUHOLJLRXVDQGPRUDOHGXFDWLRQZHUHPRUHFRQILGHQWLQWKHGHOLYHU\RI/I6WKDQWKRVH
ZKLFKKLVWRULFDOO\KDYHQRWVXFKDV0DWKVDQG+RPH(FRQRPLFV¶S.LUNEHOLHYHVWKDWWKLVXSWDNHLQ
FHUWDLQVXEMHFWDUHDVPD\UHODWHGLUHFWO\WRWHDFKHUFRQILGHQFHDQGVKHGUDZVRQ0RUULVDQG0DUWLQ
KHUHDV WKH\VWDWH WKDW µGHDOLQJZLWKVXVWDLQDELOLW\PHDQVGHDOLQJZLWKDPHVVDQGPRVWSHRSOHDYRLG
PHVVHVEHFDXVHWKH\IHHO LOOHTXLSSHGWRFRSH¶S&HUWDLQVXEMHFWDUHDVVXFKDVJHRJUDSK\PD\
RIIHUPRUHREYLRXVFRQQHFWLRQVWRFKDOOHQJLQJGLVFXVVLRQUHODWHGWRRULQYROYLQJRXWGRRUOHDUQLQJJOREDO
FLWL]HQVKLSDQGVXVWDLQDEOHGHYHORSPHQWHGXFDWLRQWKHUHIRUHWKHUHLVDPRUHDOLJQPHQWDQGUHDGLQHVVWR
HPEUDFH /I6 LQ VRPH GLVFLSOLQHV WKDQ RWKHUV  7KHVH ILQGLQJV UHIOHFW WKH DQHFGRWDO HYLGHQFH ZH¶YH
JDWKHUHGWKURXJKFRQYHUVDWLRQVZKLOVWZRUNLQJZLWKWHDFKHUVVLQFHWKHHPHUJHQFHRI/I6KRZWHDFKHUV
KDYHEHHQFRQIXVHGE\DQGDYRLGHGZRUNLQJZLWK/I6DVWKH\GLGQRWXQGHUVWDQGZKDWLWPHDQWRUKRZLW
UHODWHGWRWKHLUVXEMHFWDUHD7KHILQGLQJVDOVRDOLJQZLWKLQWHUQDWLRQDOSHUVSHFWLYHVIRUH[DPSOH%RUJet 
al.IRXQGDVLPLODUVLWXDWLRQLQ6ZHGLVKVFKRROVKLJKOLJKWLQJWKHLPSRUWDQFHRIµVXEMHFWDGMXVWHG¶
DQG QXDQFHG SURIHVVLRQDO GHYHORSPHQW WR VXSSRUW WHDFKHUV WR HPEHG (6' ZLWKLQ WKHLU SURIHVVLRQDO
SUDFWLFHS
6HFRQG.LUNUHYHDOHGDGHJUHHRIWUHSLGDWLRQDPRQJVWWKHWHDFKHUVDERXWWKHVFRSHDQGUHPLWRI/I6LQ
RWKHUZRUGVRQFHWKHWHUP/I6ZDVXQGHUVWRRGWKHUHZDVDIHDURYHUWKHPDJQLWXGHRIWKHWDVNWKDWOD\
DKHDG6KHSRVHVDTXHVWLRQ*LYHQWKHFXUUHQWHGXFDWLRQDOFKDQJHVKDSSHQLQJZLWKLQVFKRROVDQGWKH
VFDOH RI WKH JOREDO FKDOOHQJHVZH IDFH LW LV RI FRXUVH XQVXUSULVLQJ WKDW WHDFKHUV IHHO GDXQWHG DW WKH
SURVSHFW RI GUDZLQJ /I6 LQWR WKHLU WHDFKLQJ &RQVHTXHQWO\ VKH EHOLHYHG WKDW VXSSRUW ZDV QHHGHG WR
UHDVVXUHWHDFKHUVWKDWZKLOVW/I6UHTXLUHVQRVSHFLDOLVWLQSXWper seLWGRHVUHTXLUHDZLOOLQJQHVVWRHQJDJH
ZLWK LW WRXQGHUVWDQGKRZD WHDFKHUDVDQ LQGLYLGXDOPDNHVVHQVHRI LWDQGKRZ WKH\ WKHQEULQJ WKDW
XQGHUVWDQGLQJLQWRDQGWKURXJKWKHLUWHDFKLQJ
7KLVIRUPRIHQJDJHPHQWDWWHQWLRQDQGWKHQLQWHQWLRQDOIUDPLQJZLWKLQHYHU\GD\SURIHVVLRQDOSUDFWLFH
LVVRPHWKLQJWKDWWDNHVWLPHWRGHYHORSDQGUHTXLUHVVSDFHLQZKLFKWRGRVR,WLVQRWH[FOXVLYHWR6FRWODQG
HLWKHU *UHHQ DQG 6RPPHUYLOOH  UHYHDO VLPLODU LVVXHV ZLWK WKH GHYHORSPHQW RI VXVWDLQDELOLW\
HGXFDWLRQLQ$XVWUDOLDZKHUHE\WHDFKHUVDUHNHHQ\HWILQGWKHSURFHVVGLIILFXOWWRHQJDJHZLWKDVWKH\GR
QRWKDYHWKHWLPHVSDFHRUVXSSRUW WRGRVR'\PHQWDQG+LOO UHSRUWVLPLODU ILQGLQJVIURP1HZ
=HDODQG+RZHYHUPRYLQJWRZDUGVDVROXWLRQWKLVSHUVRQDOSURFHVVRIXQGHUVWDQGLQJDQGDFWLRQWDNLQJ
FRXOGEHEURXJKW LQWR WKHFODVVURRPDV LW LV WKHYHU\HVVHQFHRI WKHSURFHVVWKDWZHDUHUHTXLULQJRXU
OHDUQHUVWRJRWKURXJK/I6LVQRWDERXWWHOOLQJSHRSOH\RXQJDQGROGWHDFKHUVDQGOHDUQHUVZKDWWRGR
DQG WKLQN UDWKHU LW LV DERXW JLYLQJ VSDFH WR FULWLFDOO\ FRQVLGHU FXUUHQWZRUOG LVVXHV WR EHDEOH WR IRUP
RSLQLRQVFRQVLGHUWKHZRUOGLQZKLFKWKH\ZDQWWROLYHLQDQGWDNHDSSURSULDWHDFWLRQ7KHUHIRUHWKHUHLV
DQRSSRUWXQLW\KHUHIRUH[SORUDWLRQFRQVLGHUDWLRQDQGFRFRQVWUXFWLRQRINQRZOHGJHEHWZHHQWHDFKHUDQG
OHDUQHUDQGZLWKRQHDQRWKHUFROOHFWLYHO\$V*ULIILWKVDQG0XUUD\VXJJHVWµLIVWXGHQWVDUHWROHDUQ
WRHQJDJHHQRXJKZLWKWKHZRUOGWRGHYHORSLQIRUPHGFULWLFDOKHDUWIHOWMXGJHPHQWVDSHGDJRJ\LVUHTXLUHG
WKDWLQVSLUHVSHUVXDGHVDQGHQFRXUDJHVWKHPWRSD\DWWHQWLRQDQGWRUHWKLQNWKHLURXWORRNRQWKHZRUOG¶
S7KHSUDFWLFHRIµUHWKLQNLQJ¶RXURXWORRNRQWKHZRUOGLVQRWH[FOXVLYHWRVWXGHQWVZHDUHDOOOHDUQHUV
DQGZHZRXOGDOOGRZHOOWRHQJDJHLQWKLVSURFHVV7KLVSRLQWHPHUJHVZLWKLQWKHLQWHUQDWLRQDOOLWHUDWXUH
WRRIRUH[DPSOH/DZLQUHIHUHQFHWR(6'GHYHORSPHQWLQ1HZ=HDODQGVWDWHVµWKDWWHDFKHUVDQG
OHDUQHUVKRXOGRSHUDWHDVDFULWLFDOFRPPXQLW\RIUHIOHFWLYHWKLQNHUV¶S
7KLVSURFHVVRIµUHWKLQNLQJ¶LVFKDOOHQJLQJ(DUOLHUZRUNE\*ULIILWKVet al.UHFRJQLVHVWKLVDQG
WKHLUGLVFXVVLRQVHFKRPXFKRIZKDWZHWKHDXWKRUVRIWKHSUHVHQWSDSHUKDYHH[SHULHQFHGWKURXJKRXU
WLPHVSHQWZLWKWHDFKHUVZKHUHLWZDVFOHDUWKDWRSHQHQGHGSHGDJRJLHVZHUHGHPDQGLQJ<HWWKHUHZDUG
FDQEHIRXQGZLWKLQWKHSHGDJRJLFDOUHODWLRQVKLSVZKHUHµWHDFKHUVHQDEOHVWXGHQWVWREHFRPHZKRWKH\
DUHQRW\HWDVWKH\GHYHORSUHODWLRQVKLSVQRWRQO\ZLWKHDFKRWKHUEXWZLWKVFKRROVXEMHFWVDQGZLWKZKDW
PDWWHUVLQWKHZRUOG¶*ULIILWKV	0XUUD\$JDLQWKLVLVFOHDUZLWKLQWKHLQWHUQDWLRQDOUHVHDUFKHJ
/DZLQUHIHUHQFHWR1HZ=HDODQG¶VDSSURDFKHVXUJHVDµGHHSHUFULWLTXHDQGDEURDGHUYLVRQ¶IRU
HGXFDWLRQFDOOLQJIRUDµZKROHV\VWHPUHGHVLJQWRFKDOOHQJHH[LVWLQJIUDPHZRUNV¶DQGWRµVKLIWRXUWKLQNLQJ
EH\RQGFXUUHQWSUDFWLFHDQGWRZDUGVDVXVWDLQDEOHIXWXUH¶S6HH*ULIILWKVDQG0XUUD\IRUD
ϱϬ

GHHSHUGLVFXVVLRQRQWKHUROHRIHGXFDWLRQLQµOHDUQLQJWROLYHZHOO¶LQWKLVZRUOGDQGWKHRSSRUWXQLWLHVDQG
FKDOOHQJHVERXQGZLWKLQWKDWSXUVXLW
5HWXUQLQJWR.LUNDQGKHUFDVHVWXG\UHVHDUFKVKHOLNHQVWKLVSURFHVVRIHQJDJLQJLQDQ
RSHQHQGHGSHGDJRJ\WRSKLORVRSK\ZKLFKUHTXLUHVWKLQNHUVWRWKLQNIRUWKHPVHOYHV6KHTXRWHV.DQWZKR
DVVHUWHGWKDWLWLVQRWSRVVLEOHWROHDUQSKLORVRSK\LWLVRQO\SRVVLEOHWROHDUQKRZWRSKLORVRSKLVH%DLOH\
7KLVLVFORVHO\OLQNHGZLWKWKHFRQIXVLRQLVVXHVXUIDFHGHDUOLHUDQGGHPRQVWUDWHVWKDWWKHUHLVZRUN
WRGRLQWHUPVRIVXSSRUWLQJWHDFKHUVWRILQGWLPHDQGVSDFHWRFRQVLGHUKRZ/I6FDQHQULFKDQGXQGHUSLQ
UDWKHUWKDQFRPSOLFDWHRUREIXVFDWHWKHLUWHDFKLQJ,QGHHGWKHSKLORVRSKLFDOLQWHQWLRQRI/I6ZDVWRGHHSHQ
DQG FRKHUH FXUULFXOD XQGHUSLQQLQJ UDWKHU WKDQ H[SDQGLQJ ZRUNORDGV (GXFDWLRQ 6FRWODQG 6FRWWLVK
*RYHUQPHQW
7KLUGHYHQLIWHDFKHUVXQGHUVWDQGWKHWHUPDQGDFFHSWWKHFKDOOHQJHRIGUDZLQJ/I6LQWRWKHLUWHDFKLQJ
WKHUH DUH VWLOO D QXPEHU RI SUDFWLFDO DQG ORJLVWLFDO EDUULHUV KDPSHULQJ IXOO HQDFWPHQW VXFK DV OLPLWHG
SURIHVVLRQDOGHYHORSPHQWDQGODFNRISURWHFWHGWLPHDQGVSDFHWRFXOWLYDWHPHDQLQJIXOLQWHUGLVFLSOLQDU\
OHDUQLQJ.LUN2QHRI.LUN¶VLQWHUYLHZHHVVWDWHGWKDWµZH>WHDFKHUV@DUHDOOUHDOO\EXV\ULJKW
QRZ¶DQGDQRWKHUIURPWHFKQRORJLHVVWDWHGWKDWWKH\KDGDµOHVVRQLQYROYLQJRXWGRRUOHDUQLQJZKHUHSXSLOV
GHVLJQHGDQRXWGRRUFODVVURRPEXWLWZDVGURSSHGWRPDNHURRPIRURWKHUSURMHFWVZKHQWKHEHQFKPDUNV
ZHUHLQWURGXFHG¶S7KHSROLF\DUFKLWHFWXUHDQGKHDGOLQHVSRVLWLRQ/I6DVDQDWLRQDOSULRULW\KRZHYHU
LWDSSHDUV LWKDVQRWEHHQSRVLWLRQHGZLWKLQVFKRROVDVDFODVVURRPSULRULW\7KLV LVQRWDFRPPHQWRQ
WHDFKHUV¶ FDSDELOLW\ DQG WKHLU ODFN RI FDSDFLW\ WR UHVSRQG WR SROLF\ UHTXLUHPHQWV EXW WKH ODFN RI
GHPRQVWUDEOHSULRULW\DQGVXSSRUWDWORFDODXWKRULW\DQGVFKRROOHYHODQGWKHODFNRIWLPHJLYHQWRWUXO\
XQGHUVWDQGWKHIXOOH[WHQWRIWKHVHSROLF\DJHQGDVEH\RQGDVLPSOHWRNHQLVWLFWLFNER[DSSURDFK
+RZHYHU.LUN¶VVWXG\DOVRUHYHDOVWKDWGHVSLWHDODFNRIFRQILGHQFHLQ/I6DQGWKHSUHVHQFHRI
EDUULHUVLGHQWLILHGWHDFKHUVRIDOOVXEMHFWVZHUHDEOHWRKLJKOLJKWVRPHOLQNVEHWZHHQWKHLUVXEMHFWDQG/I6
WKHUHIRUH WKURXJKGLVFXVVLRQDQGFUHDWLYHVSDFH WKHUH LV µVFRSH IRU/I6 WRSHUPHDWH WKHZKROHVFKRRO
FXUULFXOXPLQDPHDQLQJIXOQRQWRNHQLVWLFZD\¶S,QWHUYLHZHHVWDONHGDERXWWKHQHHGWRµSXW/I6RQ
SXSLOV¶UDGDUV¶WRJLYHLWµPRUHH[SRVXUHDQGWRPDNHOHDUQLQJPRUHUHOHYDQWIRUWKHQH[WJHQHUDWLRQ¶S
7KHUHZHUHDOVRVRPHLQWHUYLHZHHVXJJHVWLRQVHPHUJLQJDERXWµ/I6QRWEHLQJFRQILQHGWRWKHIRUPDO
OHDUQLQJDQGWHDFKLQJDVSHFWRIWKHVFKRROLQWKHFODVVURRPEXWUDWKHULWVKRXOGSHUPHDWHHYHU\WKLQJZH
GRLQWKHVFKRRO¶S6XFKVWDWHPHQWVUHIOHFWWKHLQWHQWLRQWKDW/I6VKRXOGVSDQDOOOHYHOVRIWKHVFKRRO
DQGFRPPXQLW\LQFOXGLQJSROLFLHVEXLOGLQJVDQGSUDFWLFHVWKLVLVLQOLQHZLWKWKHRULJLQDO/I6UHSRUWIRUWKH
6FRWWLVK*RYHUQPHQW
&UXFLDOO\ .LUN¶VPDLQ FRQFOXVLRQ UHLQIRUFHG WKH QHHG IRU /I6 WR EH GHYHORSHG LQ D FRQQHFWHG DQG
FRKHVLYHZD\DQGVKHVXJJHVWVWKDWWKHILUVWVWHSWRZDUGVDFKLHYLQJVXFKDVVRFLDWLRQLVWRSURYLGHDOO
WHDFKHUVZLWKDFOHDUDQGLQGHSWKXQGHUVWDQGLQJRI/I6ZKDW LWPHDQVZKRLWUHODWHVWRDQGZK\LW LV
IXQGDPHQWDO WR HGXFDWLRQ 7KLV LQFOXGHV FKDOOHQJLQJ WKH WHQGHQF\ WR HTXDWH VXVWDLQDELOLW\ ZLWK
HQYLURQPHQWDOLVVXHVRQO\:KLOVWWKHUHDUHQRVXUSULVHVLQ.LUN¶VFRQFOXVLRQVWKHUHLVDFOHDUXUJHQF\
VKH UHFRPPHQGV WKDWDFOHDUXQGHUVWDQGLQJRI/I6QHHGV WREHHVWDEOLVKHGEHWZHHQDOOSUDFWLWLRQHUV
SXSLOVSDUHQWVDQGH[WHUQDODJHQFLHVLQRUGHUWKDWWKHLPSRUWDQFHRI/I6LVVKDUHGDQGLWLVSRVLWLRQHGDV
DQH[SOLFLWSDUWRIWKHZKROHVFKRROFXUULFXOXP7KLVEXLOGVRQSUHYLRXVLQWHUQDWLRQDOUHVHDUFKIRUH[DPSOH
%RUJet al. FRQFOXGHGWKHLUVWXG\RI(6'HQDFWPHQWLQ6ZHGLVKVFKRROVE\VWDWLQJWKDWXQWLO(6'
EHFRPHVµDQRUPDOSDUWRIHYHU\VFKRRO¶VFXOWXUHLWZLOOEHGLIILFXOWWRLPSOHPHQW¶S
*LYHQWKHHYLGHQWXUJHQWQHHGWRUHVSRQGWRDQ LQFUHDVLQJDUUD\RI LQWHUFRQQHFWHGJOREDODQG ORFDO
HQYLURQPHQWDOVRFLHWDODQGHFRQRPLFFKDOOHQJHVRIDVFDOHDQGFRPSOH[LW\DQGFRQVHTXHQFHVKLWKHUWR
XQNQRZQHJVHH5LSSOHet al.,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJHHWFWKHUHLVD
FOHDUPRUDOLPSHUDWLYHIRUIRUPDOHGXFDWLRQWRLQIRUPDQGVXSSRUWSXSLOVWRIDFHDQGDGGUHVVWKHVH/I6LV
FOHDUO\QRWDSROLF\ WKDWFDQZDLW 6RZKDWFDQEHGRQHWRVXSSRUW WKHPRYHIURP/I6UKHWRULF WR/I6
UHDOLW\"+RZZRXOGZHHPEHG/I6WKURXJKDZKROHVFKRRODSSURDFKDQGZKDWZRXOGWKDWORRNOLNH"


ϰĞŶĐŚŵĂƌŬƐƐƵƉƉŽƌƚƚĞĂĐŚĞƌƐƚŽƉůĂŶůĞĂƌŶŝŶŐƚĞĂĐŚŝŶŐĂŶĚĂƐƐĞƐƐŵĞŶƚƐ͕ƚŚĞďĞŶĐŚŵĂƌŬƐƉƌŽǀŝĚĞĐůĂƌŝƚǇŽŶƚŚĞŶĂƚŝŽŶĂů
ƐƚĂŶĚĂƌĚƐĞǆƉĞĐƚĞĚǁŝƚŚŝŶĞĂĐŚĐƵƌƌŝĐƵůƵŵĂƌĞĂĂƚĞĂĐŚůĞǀĞůʹƐĞĞŚĞƌĞĨŽƌĨƵƌƚŚĞƌŝŶĨŽƌŵĂƚŝŽŶ͗
KWWSVHGXFDWLRQJRYVFRWLPSURYHPHQWOHDUQLQJUHVRXUFHVFXUULFXOXPIRUH[FHOOHQFHEHQFKPDUNV
ϱϭ

7+,5'/,1(2)(148,5<6833257,1*(1$&70(17
$QXPEHURISURIHVVLRQDOGHYHORSPHQWSURJUDPPHVKDYHHPHUJHGWRVXSSRUWSUDFWLWLRQHUVWRQDYLJDWH
WKHSROLF\ODQGVFDSHXQGHUVWDQGWKHSKLORVRSKLFDOUDWLRQDOHUHIOHFWXSRQWKHLUGLVFLSOLQHDQGLPDJLQHQHZ
SRVVLELOLWLHV IRU UHRULHQWLQJ WKHLU SURIHVVLRQDO SUDFWLFH ,Q WHUPV RI VFDOH UHDFK IXQGLQJ DQG VXSSRUW
µ&RQQHFWLQJ&ODVVURRPV/HDUQLQJIRU6XVWDLQDELOLW\¶&&/I6LVE\IDUWKHPRVWVLJQLILFDQW%HWZHHQ
LWUHDFKHGDERXWSULPDU\VHFRQGDU\DQGDGGLWLRQDOVXSSRUWQHHGV$61WHDFKHUV:HPHPEHUV
RIWKHDXWKRUVWHDPDQGFROOHDJXHVGHYHORSHGDQGWDXJKWWKHSURJUDPPHDQGLQGRLQJVRZHKDYHEHHQ
DEOHWRZRUNFORVHO\ZLWKDQXPEHURIWHDFKHUVHQDEOLQJXVWRJDWKHUVRPHXQGHUVWDQGLQJRIWKHUHFHSWLRQ
DQGLPSOHPHQWDWLRQRI/I6LQ6FRWODQG
7KH &&/I6 SURJUDPPH ZDV GHYHORSHG E\ 8QLYHUVLW\ RI (GLQEXUJK 8RI( DQG /HDUQLQJ IRU
6XVWDLQDELOLW\6FRWODQG/I66VWDIILQFROODERUDWLRQZLWKDQGIXQGHGE\WKH%ULWLVK&RXQFLODVSDUWRIWKHLU
8.ZLGH&RQQHFWLQJ&ODVVURRPV SURJUDPPHZKLFK SURYLGHV ORFDO µFDUHHUORQJ SURIHVVLRQDO OHDUQLQJ¶
&/3/DQGVXSSRUWIRUWHDFKHUVWRYLVLWSDUWQHUVFKRROVRYHUVHDV7KHQDWLRQDOSURJUDPPHDURVHGXHWR
%ULWLVK&RXQFLODZDUHQHVVRIDJURZLQJFRQVHQVXVWKDWVFKRROV\VWHPVDFURVVWKHZRUOGQHHGWR
EHFOHDUDERXWWKHSXUSRVHVRIHGXFDWLRQDQGGHYHORS\RXQJSHRSOHZLWKWKHVNLOOVDQGFRPSHWHQFLHVWKDW
UHODWHWRWKHZRUOGLQZKLFKWKH\DUHOLYLQJDQGZLOOOLYH7KH\DOVRUHFRJQLVHGWKHDOLJQPHQWZLWKDQGZHUH
V\PSDWKHWLFWRWKHQDWLRQDOQHHGIRUSURIHVVLRQDOGHYHORSPHQWLQ/I6ERWKDVDFRQFHSWDQGSHGDJRJLFDO
SUDFWLFH
7KURXJK WKH WKUHH \HDUV LW UDQ WKH&/3/SURJUDPPHZDVGHOLYHUHGRYHU WHQZHHNEORFNVXVLQJD
EOHQGHGOHDUQLQJVWUDWHJ\,WLQFOXGHGWZRIDFHWRIDFHDOOGD\VHVVLRQVRQHDWWKHVWDUWDQGDQRWKHUDW
WKHHQGRIWKHFRXUVHDQGRQOLQHGHOLYHU\EHWZHHQWKRVHVHVVLRQV7KHSURJUDPPHDLPHGWRLQWURGXFH
WKHSKLORVRSKLFDORULJLQVRI/I6H[SORUHWKHXQGHUSLQQLQJFRQFHSWVDQGSROLF\VWRU\DQGLWRIIHUHGDVSDFH
IRUGLVFXVVLRQDQGUHIOHFWLRQRQZKDW/I6PHDQWWRWKHPSHUVRQDOO\DQGSURIHVVLRQDOO\7KHRQOLQHGHOLYHU\
LQYROYHG FROODERUDWLYH VHVVLRQV LQFOXGLQJ LQGLYLGXDO WDVNV UHDGLQJV JURXS GLVFXVVLRQV DQG SHUVRQDO
UHIOHFWLRQ LQFOXGLQJSUDFWLFDO DGYLFH DQG VXSSRUW IRU DFWLYLWLHVZLWK OHDUQHUV:KLOVW WKH FRXUVH IRUPDOO\
FRQFOXGHGZLWKDQDVVLJQPHQWVHHEHORZDQGRSSRUWXQLWLHVWRDSSO\IRUIXQGLQJWRYLVLWSDUWQHUVFKRROV
RYHUVHDVFRQWLQXLQJRQOLQHFROODERUDWLRQZDVHQFRXUDJHGIRUWHQPRQWKVEH\RQGWKHWHQZHHNSHULRGRI
WKHFRXUVH7KLVH[WHQVLRQDOORZHGWKHJURXSDQGWXWRUVWRVXSSRUWWHDFKHUVEH\RQGWKHµWDXJKW¶VHVVLRQV
DV WKH\ ZRUNHG WR HPEHG /I6 ZLWKLQ WKHLU SURIHVVLRQDO FRQWH[WV 7KURXJKRXW WKH FRXUVH WKH WHDFKHU
SDUWLFLSDQWV ZHUH HQFRXUDJHG WR FRQWH[WXDOLVH WKHLU NQRZOHGJH DQG XQGHUVWDQGLQJ E\ JURXQGLQJ WKHLU
WKLQNLQJDQGUHIOHFWLRQZLWKLQWKHLURZQHGXFDWLRQDOFRQWH[WWRGHYHORSWKHLUSUDFWLFDODVVLJQPHQWXVLQJ
WKHLUVFKRRORUORFDODXWKRULW\FRQWH[WDQGLQVRGRLQJEXLOGXSRQH[LVWLQJRUGHYHORSQHZSDUWQHUVKLSV
7KHDVVLJQPHQWIRUWKLVFRXUVHFHQWUHGRQDQ/I6&DVH6WXG\ZKLFKWKHSDUWLFLSDQWVGHVLJQHGGHYHORSHG
DQGVHOIHYDOXDWHG WRGHPRQVWUDWHDQGUHLQIRUFHWKHLUDELOLW\ WRFRQWH[WXDOLVHWKHFRXUVHFRQWHQWZLWKLQ
WKHLURZQSURIHVVLRQDOHGXFDWLRQVHWWLQJ
7KH SURJUDPPH JDLQHG DFFUHGLWDWLRQ E\ WKH *7&6 WR DOORZ SDUWLFLSDQWV WR VXEPLW HYLGHQFH IRU
3URIHVVLRQDO 5HFRJQLWLRQ LQ /I6 7KLV LV D YROXQWDU\ VFKHPH ZKLFK DOORZV WHDFKHUV DQG HGXFDWLRQ
SURIHVVLRQDOV WR GHPRQVWUDWH WKDW µWKHLU SUDFWLFH LV XQGHUSLQQHG E\ RQJRLQJ UHIOHFWLYH HQTXLU\¶ DQG
UHFRJQLVHGIRUWKHLUFRPPLWPHQWWRDSDUWLFXODUDUHDRIWHQUHODWHGWRUHVSRQVLELOLWLHVLQWKHLUVFKRRO7KHLU
DVVLJQPHQWDQGWKHLUHQDFWHGWHQPRQWKSODQFRXOGEHVXEPLWWHGDVSDUWRIWKLVSURIHVVLRQDOUHFRJQLWLRQ
SURFHVV%\-DQXDU\ WHDFKHUVKDGDFKLHYHGSURIHVVLRQDO UHFRJQLWLRQZLWKPDQ\VWLOOZRUNLQJ
WKURXJKWKHSURFHVV
7KH*7&6 UHTXLUHV DOO UHJLVWHUHG WHDFKHUV WR XQGHUJR D UHJXODU VXEVWDQWLDO UHIOH[LYH µ3URIHVVLRQDO
8SGDWH¶*7&6SURFHVV'XULQJWKHH[WHQGHG&&/I6FRXUVHWHDFKHUVZHUHHQFRXUDJHGWRUHIOHFW
XSRQ WKHLU WHDFKLQJ FRQWH[W XVLQJ WKHLU UHIOHFWLYH MRXUQDOV WKURXJK GLVFXVVLRQZLWK RWKHU OHDUQHUV WKH

ϱ>ĞĂƌŶŝŶŐĨŽƌ^ƵƐƚĂŝŶĂďŝůŝƚǇ^ĐŽƚůĂŶĚŝƐ^ĐŽƚůĂŶĚ͛ƐhŶŝƚĞĚEĂƚŝŽŶƐhŶŝǀĞƌƐŝƚǇZĞĐŽŐŶŝƐĞĚZĞŐŝŽŶĂůĞŶƚƌĞŽĨǆƉĞƌƚŝƐĞŽŶ
ĚƵĐĂƚŝŽŶĨŽƌ^ƵƐƚĂŝŶĂďůĞĞǀĞůŽƉŵĞŶƚ͘ŚƚƚƉ͗ͬͬůĞĂƌŶŝŶŐĨŽƌƐƵƐƚĂŝŶĂďŝůŝƚǇƐĐŽƚůĂŶĚ͘ŽƌŐ
)XOOGHWDLOVRIWKH&&O)6SURJUDPPHFDQEHIRXQGKHUHDORQJVLGHDUHYLHZRIWKHIXOO8.ZLGH%ULWLVK&RXQFLO&RQQHFWLQJ
&ODVVURRPVSURJUDPPHKWWSVZZZEULWLVKFRXQFLORUJVLWHVGHIDXOWILOHVFRQQHFWLQJBFODVVURRPVBFRQFLVHBUHSRUWSGI
7HDFKHUUHIOHFWLRQYLGHRVFDQEHYLHZHGKHUHKWWSVZZZHGDFXNHGXFDWLRQSURIHVVLRQDOOHDUQLQJFRQQHFWLQJFODVVURRPV
OHDUQLQJDQGVXVWDLQDELOLW\FRQQHFWLQJFODVVURRPVYLGHRV
KWWSZZZJWFVRUJXNSURIHVVLRQDOGHYHORSPHQWSURIHVVLRQDOUHFRJQLWLRQDVS[
ϱϮ

FRXUVH WXWRUVDQG WKHLU OLQHPDQDJHUDVDQ LQWHJUDO SDUW RI WKHLU SURIHVVLRQDO UHYLHZDQGGHYHORSPHQW
GLVFXVVLRQV ,Q RXU UHDGLQJ RI WKHVH MRXUQDOV LW ZDV HYLGHQW WKDW WKLV DSSURDFK KHOSHG WR VWLPXODWH
GLVFXVVLRQV DURXQG /I6 ZLWKLQ WKHLU FODVVURRPV VWDIIURRPV VHQLRU PDQDJHPHQW WHDPV DQG ORFDO
DXWKRULWLHVWRHQDEOHSURIHVVLRQDOOHDUQLQJE\OHDGLQJDQGLQIRUPLQJSUDFWLFHWKURXJKIRUH[DPSOHORFDO
&/3/VHVVLRQV LQ WKHLU RZQ VFKRROV2XU DSSURDFK WR SURIHVVLRQDO OHDUQLQJ GUDZVRQ FRPSOH[LW\ DQG
HFRORJLFDO WKLQNLQJ ZKHUHE\ WKH HPSKDVLV LV RQ FDSDFLW\ EXLOGLQJ HPEHGGHG DSSURDFKHV UHIOHFWLYH
SUDFWLFHDQGDQHPHUJHQWUDWKHUWKDQOLQHDUSURFHVVRIGHOLYHU\ZKHUHWKHFRQWHQWDQGRXWFRPHVDUHSDUWO\
VKDSHGE\WKRVHWHDFKHUVZRUNLQJZLWKXVRQRXUSURJUDPPHVVHH.HD\et al.IRUDGLVFXVVLRQRQ
FRPSOH[LW\DQGHFRORJLFDOWKLQNLQJLQWHUPVRIWHDFKHUSURIHVVLRQDOOHDUQLQJ
0HPEHUV RI WKH DXWKRU WHDP &KULVWLH +LJJLQV DQG.LQJ DUH HQJDJHG LQ D UHVHDUFK VWXG\ZKLFK
FRQVLGHUVWKHVHDVVLJQPHQWVDVGDWDDQGORRNVPRUHFORVHO\DWWKHVWRULHVEHLQJWROGDQGQRWEHLQJWROG
DWVXEMHFWFODVVDQGZKROHVFKRROOHYHOV7KLVUHVHDUFKLVRQJRLQJ$WWKLVVWDJHKDYLQJZRUNHGFORVHO\
ZLWK WKH GDWD LQ LWV VXEPLWWHG IRUP DV FRXUVH DVVLJQPHQWV ZH KDYH WKURXJK D SURFHVV RI UHIOHFWLRQ
VXUIDFHGWZRNH\REVHUYDWLRQV

 WRHQJDJHHIIHFWLYHO\ZLWK/I6LWLVLPSRUWDQWWKDWWHDFKHUVDFFHSWWKHIXQGDPHQWDOFRPSOH[LW\LQKHUHQWLQ
ERWKµVXVWDLQDELOLW\DVDFRQFHSW¶DQGWKHWHDFKLQJOHDUQLQJWUDQVDFWLRQVDURXQGWKLVDQG
 WHDFKHUV KDYH WR HQJDJH LQ WKH FKDQJH SURFHVV H[SOLFLWO\ KLJKOLJKWHG LQ WKH /I6 GHILQLWLRQ 6FRWWLVK
*RYHUQPHQWWKURXJKFRQVLGHULQJDQGDGDSWLQJWKHLUSHUVRQDODSSURDFKWRWKHSXUSRVHVRIHGXFDWLRQ
DQGWKHLURZQSURIHVVLRQDOSUDFWLFH
5()/(&7,216&203/(;,7<2)&+$1*(
7KHVHWKUHHOLQHVRIHQTXLU\VXUIDFHGWZRNH\FRQFHUQVUHODWHGWRWKHGLIILFXOW\RIHQJDJLQJZLWKFRPSOH[LW\
DQGFKDQJH)LUVWWKHUHDUHFOHDUWHQVLRQVUHODWHGWRJUDSSOLQJZLWKWKHFRPSOH[LW\DQGFRQFHSWXDOLVDWLRQ
RIVXVWDLQDELOLW\HGXFDWLRQDQG LWVDWWHQGDQWYDOXHVVWDQFH WKLV LVSUREOHPDWLFDV LWGRHVQRWHQWHUWDLQ
PRUDOLVWLF SOXUDOLW\ RU GLYHUJHQW YDOXHV DQG PRWLYDWLRQV 6R D WHQVLRQ H[LVWV DV LW GRHV LQ PXFK RI
VXVWDLQDELOLW\ HGXFDWLRQ VHH 3RVWPD 	 6P\HUV  ZKHUHE\ ZH HQFRXUDJH VWXGHQWV WR EULQJ D
µQHZQHVV¶WRWKHZRUOGDQGWRHQYLVDJHDQGFRFUHDWHIXWXUHVZKLOHDWWKHVDPHWLPHZHILQGRXUVHOYHV
RSHUDWLQJ ZLWKLQ RU DORQJVLGH D VFKRRO V\VWHP WKDW HQFRXUDJHV WKHP WR FRQIRUP WR WKH UXOHV RI WKH
HGXFDWLRQDO RUGHUZHKDYHFUHDWHG  ,Q WHUPVRI/I6 LW FDQEHXQGHUVWRRGDVRIIHULQJDQ µLQYLWDWLRQ WR
LPDJLQH¶ \HW WKH LPDJLQLQJV DUH ERXQG ZLWKLQ DQ HGXFDWLRQDO V\VWHP WKDW EHJHWV FRQIRUPLW\ DQG
QRUPDWLYLW\7KLVWHQVLRQVXUIDFHGZLWKLQWKH&&/I6DVVLJQPHQWVDQGLQRXURZQGLVFXVVLRQVZLWKWHDFKHUV
ZKHUHRQRQHKDQG/I6ZDVYLHZHGZLWKH[FLWHPHQW LQ WHUPVRI WKHSHGDJRJLFDOSRVVLELOLWLHV LWFRXOG
DIIRUG\HWRQWKHRWKHULWZDVGHHPHGSUREOHPDWLFDVSRVVLELOLWLHVFDQEULQJFRPSOH[LW\LQWHUPVRIµILWWLQJ¶
LQWRWKHFXUUHQWV\VWHPVHVWDEOLVKHGURXWLQHVDQGPRGHVRIGHOLYHU\
6XFKUHVSRQVHVDUHQRWXQFRPPRQZKHQGLVFXVVLRQVDERXWFKDQJHXQIROGDQGWKH\DUHQRWFRQILQHG
WRHGXFDWLRQ6WHUOLQJVXJJHVWVWKDWZKHQIDFHGZLWKFKDQJHµPDQ\SHRSOHDUHOLNHO\WRKROGRQWR
±HYHQUHWUHDWLQWR±WKHVHFXULW\RIZKDWWKH\NQRZDQGEHOLHYHUDWKHUWKDQZLOOLQJO\HPEUDFHXQFHUWDLQW\
DQGSRVVLEOHORVVRIIDPLOLDULGHQWLILHUV¶S,QWHUPVRIHGXFDWLRQDQGGUDZLQJRQRXUH[SHULHQFHRI
ZRUNLQJZLWKWHDFKHUVDQGWKH/I6DJHQGDVLQFHLW¶VFRQFHSWLRQWKLVUHVSRQVHLVHYLGHQW,WPD\VLPSO\EH
WKDWVRPHWHDFKHUVGRQRWVHHWKHLUVXEMHFWH[SOLFLWO\SODFHGZLWKLQWKH/I6DJHQGD±SURPSWLQJRQHWHDFKHU
WR VD\ µZKDWKDV/I6JRW WRGRZLWKPH"¶ .LUN  3ULHVWOH\DQG3KLOOLSRX  UHFRJQLVHVXFK
GLVDVVRFLDWLRQDQGVXJJHVW WKDW LI WHDFKHUVµGRQRW IXOO\FRPSUHKHQGWKHJRDOVDQGIRUPRIQHZSROLF\
WKHQWKHLUHIIRUWVWR³LPSOHPHQW´ZLOOLQYDULDEO\IDOOEDFNRQH[LVWLQJSUDFWLFHVDQGZD\VRIWKLQNLQJ¶S
6HFRQG LWDSSHDUV WKDWZKLOVW/I6KDVEHHQUHFRJQLVHGDVD IHDWXUHRISROLF\ LW LVYLHZHGE\EXV\
WHDFKHUVDVVLPSO\DQRWKHUHGXFDWLRQDOWUHQGZLWKDKHDY\WRSGRZQDJHQGD:DOODFHDQG3ULHVWOH\
KDYHORQJFRQVLGHUHGLVVXHVRIHGXFDWLRQDOSROLF\GHYHORSPHQWDQGHQDFWPHQWEXWKDYHGRQHVRPRUH
UHFHQWO\LQWHUPVRIWHDFKHUDJHQF\7KH\OLNH6WHUOLQJVXJJHVWWKDWWKHUHFDQEHUHVLVWDQFHWRPDFUR
OHYHOSROLF\IRUPDWLRQLQWKHIRUPRIDJHQWLFEHKDYLRXUVXFKDVUHVLVWDQFHWRSROLF\RUFRPSOLDQFHZLWKRXW
FULWLTXHIRUPVRIZKLFKZHKDYHHQFRXQWHUHGZKLOVWZRUNLQJZLWKWHDFKHUVWKURXJKDQHFGRWHVVXFKDVµ/I6
KDVQRWKLQJWRGRZLWKPH¶DQGµ/I6LVGHDOWZLWKWKURXJKRXUUHF\FOLQJFDPSDLJQRQD)ULGD\DIWHUQRRQ¶
6XFKFRPPHQWVVXJJHVWWKDWWKLVLVQRWMXVWDERXWWHDFKHUV¶DFFHSWDQFHDQGHQDFWPHQWRIWKHSROLF\DV
SURVFULEHGWKHUHLVDIXQGDPHQWDOLVVXHKHUHUHODWHGWRDGHHSHUXQGHUVWDQGLQJRIWKHEURDGHUVRFLDODQG
ϱϯ

HGXFDWLRQDODJHQGDWKDWSURYRNHGWKHSROLF\IRUPDWLRQLQWKHILUVWSODFH7KHUHIRUHLQWHUPVRI/I6SROLF\
HQDFWPHQWZHEHOLHYHWKHUHLVDMREWRGRWRHQFRXUDJHDQGVXSSRUWWHDFKHUDJHQF\µWKDWLVPHDQLQJIXOLQ
WKHOLJKWRIWKHZLGHUTXHVWLRQVDERXWWKHGLUHFWLRQDQGSXUSRVHRIHGXFDWLRQ¶:DOODFH	3ULHVWOH\
7KLVLVDQLPSRUWDQWDVSHFWRIWKHPRYHIURP/I6SROLF\UKHWRULFWRUHDOLW\DVLWUHFRJQLVHVWKDWVSDFH
DQG WLPHDUHYLWDO WRHQDEOH WHDFKHUVDQGZKROHVFKRROV WRFRQVLGHUTXHVWLRQVVXFKDVKRZPLJKWZH
HQJDJHZLWK/I6":KDWPLJKWWKDWORRNOLNHLQWHUPVRILQGLYLGXDOFODVVURRPSUDFWLFHVFKRROHWKRVRXU
OHDUQHUVDQGWKHZKROHVFKRRO")XUWKHULWVXJJHVWVWKDWWHDFKHUVQHHGWRKDYHDJHQF\QRWMXVWLQWHUPV
RIKRZWKH\HQJDJHDQGGHYHORSWKHLUWKLQNLQJEXWKRZWKHH[WHUQDOFRQGLWLRQVVXFKDVWKHEURDGHUVRFLDO
DQGFXOWXUDOHFRORJ\HQDEOHRUSUHYHQW WHDFKHUVHQDFWLQJ WKHVHDPELWLRQV ,W LVQRWHQRXJK WRVXJJHVW
WHDFKHUVWDNHWLPHWRWKLQNDERXWKRZWRGHYHORS/I6LIWKHFXOWXUHDQGFRQGLWLRQVSUHYHQWWKHFKDQJHRU
GHYHORSPHQWUHTXLUHGRUUHTXHVWHGE\SROLF\7KLVLVDFRPSOH[PDWWHUDFURVVDOOOHYHOVRISROLF\IRUPDWLRQ
DQG LPSOHPHQWDWLRQ DQG RQH WKDW UHTXLUHV VXSSRUW IRU WHDFKHUV IURP SUHVHUYLFH WKURXJKRXW WKHLU
SURIHVVLRQDOOLYHVDVWKH\ZUHVWOHZLWKH[LVWLQJDQGQHZSROLFLHV
7KHVHWZRWHQVLRQVDUHQRWVXUSULVLQJRUQHFHVVDULO\XQLTXHWR/I6EXWWKH\DUHLPSRUWDQWWRKLJKOLJKW
DQGVXPPDULVHDVDQDFNQRZOHGJHPHQWRIZKHUHWKH/I6DJHQGDKDVWDNHQXVDQGZKHUHLWZLOOQHHGWR
JRQH[W$OVRRXUNH\SRLQWVDOLJQZLWKWKHUHVXOWVRI.LUN¶VVLQJOHFDVHVWXG\RIRQH6FRWWLVKVHFRQGDU\
VFKRRODQGDGGZHLJKWWRWKHOLWHUDWXUHHPHUJLQJIURPVFKRROUHIRUPDQGVXVWDLQDELOLW\SROLF\GHYHORSPHQW
JOREDOO\7KHUHIRUHLIWDNHQWRJHWKHUWKHSLFWXUHORRNVIDLUO\FRQVLVWHQWLQWHUQDWLRQDOO\QDWLRQDOO\DQGORFDOO\
IRUPDQ\WHDFKHUVDFURVVPDQ\VFKRROVLQ6FRWODQG6RZKDWFDQEHGRQHWRPRYHWKH/I6DJHQGDIRUZDUG
DQGKRZGRZHEHJLQWRDGGUHVVWKHSUDFWLFDOLPSOHPHQWDWLRQRI/I6ZLWKLQVFKRROVDFURVV6FRWODQGDQG
VXSSRUWWKHPRYHIURPSROLF\UKHWRULFWRUHDOLW\"
35$&7,&$/67(36)257+()8785("
$VDXWKRUVZH IHOW FRPSHOOHG WRZULWH WKLV SDSHU WRGUDZDWWHQWLRQ WR WKH WHQVLRQV WKHGLIILFXOWLHV WKH
FRQIXVLRQWKDWZHKDGKHDUGIHOWDQGZLWQHVVHGZLWKLQ6FRWWLVKHGXFDWLRQDWDOOOHYHOVVLQFHWKHUDLVLQJ
RIWKH/I6DJHQGD+RZHYHURXULQWHQWLRQZDVQRWWRVLPSO\SUHVHQWWKHFKDOOHQJHVZHZDQWHGWRKLJKOLJKW
WKHRSSRUWXQLWLHVWKDWH[LVWWKHUHIRUHE\ZD\RIDFRQFOXVLRQZHRIIHUIRXUKRSHIXODQGSUDFWLFDOVWHSVIRU
WKHIXWXUH
1. High Quality Professional Learning.  
7KH SRVLWLYH EHQHILWV RI KLJKTXDOLW\ SURIHVVLRQDO OHDUQLQJ LQ SURYLGLQJ WHDFKHU FRQILGHQFH LQ WKH
NQRZOHGJHVNLOOVDQGDSSURDFKHVUHTXLUHGIRU/HDUQLQJIRU6XVWDLQDELOLW\GRH[LVW:HKDYHKHDUGWKH
SRVLWLYHVWRULHVWKURXJKRXUZRUNZLWKWHDFKHUVDVSDUWRIWKH&&/I6SURJUDPPHZKLFKDUHHFKRHGLQDQ
LQWHUQDWLRQDOVWXG\ IRU81(6&2WKHHQGRI WKH81'HFDGHRI(GXFDWLRQ IRU6XVWDLQDEOH'HYHORSPHQW
(GXFDWLRQ6FRWODQGE/DXULHet al.+RZHYHU WKHUHSRUW(GXFDWLRQ6FRWODQGEDOVR
DFNQRZOHGJHVWKDW µHQVXULQJWKDWHYHU\SUDFWLWLRQHU LQ6FRWODQGKDVWKHXQGHUVWDQGLQJFRQILGHQFHDQG
VNLOOVWRHPEHG/HDUQLQJIRU6XVWDLQDELOLW\LQWKHLUSUDFWLFHLVDYHU\DPELWLRXVWDUJHW¶S$FFHVVWR
KLJKTXDOLW\SURIHVVLRQDOOHDUQLQJWDUJHWHGLQLWLDOO\DWLQGLYLGXDOVWKDWDUHPRWLYDWHGWRHQJDJHDQGDOVR
KDYH WKH SUDFWLFDO DELOLW\ WRPDNH FKDQJHV LQ WKHZD\ WKH\ WHDFK DQG LQWHUDFW ZLWK WKHLU SXSLOV LV DQ
LPSRUWDQWILUVWVWHS:KLOVWLWLVEH\RQGWKHVFRSHRIWKLVSDSHUWRGLVFXVVSUHVHUYLFHWHDFKHUHGXFDWLRQ
SURYLGHGE\7HDFKHU(GXFDWLRQ ,QVWLWXWLRQV 7(,V LQ6FRWODQG¶VXQLYHUVLWLHVSURSHUSUHSDUDWLRQDW WKLV
VWDJHLVSODLQO\DOVRFUXFLDOVHH1LFROet al.WKLVLVVXH,QGHHGJLYHQWKHJOREDOFRQWH[WWKHQDWLRQDOSROLF\
DQGSURIHVVLRQDOVWDQGDUGVLWGRHVQRWVHHPXQUHDVRQDEOHWRDUJXHWKDWWKRVHFRQVLGHULQJHQWHULQJWKH
SURIHVVLRQVKRXOGEHZHOODZDUHWKDWWKH\ZLOOQHHGWRHPEUDFH/I6DORQJZLWKRWKHUµUHVSRQVLELOLWLHVRI
DOO¶7KLVQHFHVVDULO\SODFHVDQH[SHFWDWLRQRQWHDFKHUHGXFDWRUVWRRVHH'D\0F.HHet alWKLVLVVXH
2. Motivated staff working with others.  
0RWLYDWHGWHDFKHUVDUHEHVWSODFHGWRLQIOXHQFHRWKHUPHPEHUVRIVWDIIERWKZLWKLQDQGEH\RQGWKHLURZQ
VFKRROVDQGWRZRUNZLWKRWKHUVWRLQWHJUDWH/HDUQLQJIRU6XVWDLQDELOLW\LQWKHLUSUDFWLFH7KLVDOORZVHDFK
VFKRRO¶V LQGLYLGXDO FRQWH[W WR EH DW WKH KHDUW RI DQ\ SURIHVVLRQDO GHYHORSPHQW  +HDULQJ WKH SRVLWLYH
EHQHILWVRI/I6IURPFRQILGHQWPRWLYDWHGOHDUQHUVWKDWDUHPRUHRSHQWROHDUQLQJLVDOVROLNHO\WRHQJDJH
VWDIIEH\RQGWKRVHWKDWDUHVHOIPRWLYDWHG7KLVGHYHORSPHQWRIDSURIHVVLRQDOFXOWXUHDURXQG/HDUQLQJ
IRU6XVWDLQDELOLW\FDQVXSSRUWDOOWHDFKHUVLQDGGUHVVLQJWKH*7&63URIHVVLRQDO6WDQGDUGVDVGLVFXVVHG
ϱϰ

LQWKHRSHQLQJVHFWLRQV7KLVUHFRPPHQGDWLRQKDVDVWURQJUHVRQDQFHZLWKWKHVHOHFWLRQDQGSUHVHUYLFH
SUHSDUDWLRQRIWHDFKHUVWKURXJKWKH7(,VQRWHGDERYHVHH1LFROet al.WKLVLVVXH
3. Interdisciplinary learning tailored to the needs of the students.  
3URYLGLQJH[SHULHQFHVWKDWDUHUHOHYDQWWRWKHVSHFLILFOHDUQLQJQHHGVDQGORFDOSHUVSHFWLYHVRIOHDUQHUV
LVYLWDOLQHQVXULQJSXSLOHQJDJHPHQWDVZHOODVLQEXLOGLQJPHDQLQJIXOFRQQHFWLRQVZLWKWKHLUVXUURXQGLQJV
±ERWKWKHKXPDQDQGWKHPRUHWKDQKXPDQZRUOG&XUULFXOXPIRU([FHOOHQFHHQDEOHVVFKRROVLQ6FRWODQG
WKHRSSRUWXQLW\WRWDNHRZQHUVKLSRIWKHFRQWH[WRIOHDUQLQJHQDEOLQJVFKRROFXUULFXODWREHWDLORUHGWRWKH
XQGHUVWDQGLQJVH[SHULHQFHVDQGQHHGVRI OHDUQHUVGHSHQGLQJXSRQWKHORFDOLW\ LQZKLFKWKH\ OLYH%\
WDNLQJ DGYDQWDJH RI WKLV VFKRROV KDYH WKH VFRSH WR EH DEOH WR IRUP SRVLWLYH DQGPXWXDOO\ EHQHILFLDO
LQWHUDFWLRQVZLWK WKHLU ORFDO FRPPXQLWLHVZKLOH HQKDQFLQJ WKH OHDUQLQJDQGVNLOOV GHYHORSPHQWRI WKHLU
SXSLOVVHH*UD\&ROXFFL*UD\et al.,WKLVLVVXH
4. Providing leadership and a clear strategic framework.  
:RUNLQJWRJHWKHUHIIHFWLYHO\UHTXLUHVDFOHDUVWUDWHJLFDSSURDFKDQGDWHYHU\VWDJHWKHFRPPLWPHQWDQG
YLVLRQRIVFKRROOHDGHUVLVNH\:KHUHOHDGHUVLQWKHV\VWHPKDYHEHQHILWWHGIURPSURIHVVLRQDOOHDUQLQJ
WKH\ SOD\ D FHQWUDO UROH LQ HQDEOLQJ OHDUQLQJ IRU VXVWDLQDELOLW\ WR JURZ DQG IORXULVK (TXDOO\ OHDGHUV¶
UHFRJQLWLRQRIWKHLPSRUWDQFHRIDOORFDWLQJWLPHDQGVXSSRUWIRUWHDFKHUVWRGHYHORSWKHLUXQGHUVWDQGLQJ
DQGSUDFWLFHLVNH\LQHQDEOLQJ/I6WREHHPEHGGHGDWDZKROHVFKRROOHYHO
&/26,1*&200(17/)6$1'$77$,10(17
2XUREVHUYDWLRQVVHUYHWRUHLQIRUFHWKHFRPSOH[LWLHVGLVFXVVHGE\3ULHVWO\DQG3KLOOLSRXUHODWHGWR
HPSRZHULQJWHDFKHUVLQWKHHQDFWPHQWRISROLF\ZKLOVWZRUNLQJZLWKLQDFOLPDWHRIRXWSXWUHJXODWLRQVXFK
DVLVVHHQZLWKLQ6FRWODQGZLWKLWVFXUUHQWIRFXVRQDWWDLQPHQW:HFRQFOXGHWKDWEXLOGLQJWHDFKHUDJHQF\
WKURXJKHQJDJLQJSUDFWLWLRQHUVZLWKDGHHSHUXQGHUVWDQGLQJRIZK\/I6LVUHOHYDQW WRDOODQGZKDWWKDW
PHDQV ERWK LQGLYLGXDOO\ DQG FROOHFWLYHO\ DV D WHDFKLQJ SURIHVVLRQ LV NH\:H EHOLHYH WKDW WKHUH LV DQ
RSSRUWXQLW\IRUWHDFKHUDJHQF\WRGHYHORSLQWKLVDUHDDORQJVLGHWKHDWWDLQPHQWDJHQGDDV/I6RIIHUVD
ZD\ WRZRUNZLWK DVSHFWV RI WKH FXUULFXOXP WKDW DUH QRW HDVLO\ FDSWXUHG WKURXJK DVVHVVPHQWIRFXVHG
WHDFKLQJDQGVWDQGDUGLVHGWHVWLQJ:HFRQWHQGWKDWZHDUHZHOOSODFHGWRDFKLHYHWKLVLQ6FRWODQGDV
VLQFHWKH6FRWWLVK*RYHUQPHQWKDVSRVLWLRQHG/I6GHYHORSPHQWLQ6FRWODQGDVRQHRIWKHKLJKHVW
SULRULWLHVLQ6FRWWLVKHGXFDWLRQ+RZHYHULWLVQRWWKHRQO\DJHQGDDQGGHYHORSLQJVNLOOVWKDWµEULGJHWKH
DWWDLQPHQWJDS¶LVWKHGRPLQDQWIRFXVRIHPHUJLQJSROLF\6RVX	(OOLV7KURXJKRXUH[SHULHQFHRXU
UHVHDUFK DQG UHYLHZV RI LQWHUQDWLRQDO OLWHUDWXUH &KULVWLH DQG +LJJLQV  ZH KDYH LGHQWLILHG OLQNV
EHWZHHQRXWGRRUOHDUQLQJRQHRIWKHWKUHHFRUHHOHPHQWVRI/I6DQGLPSURYHGDWWDLQPHQWEXWZHFRXOG
FRQWHVWWKLVHPSKDVLVRQDWWDLQPHQWRXWFRPHVDVRQHWKDWPD\GLPLQLVKWKHYHU\SULQFLSOHVWKDW/I6LVEXLOW
XSRQE\FRQIRUPLQJWRDEHOLHIWKDWFXUULFXOXPHQDFWPHQWVKRXOGEHPHDVXUDEOHE\RXWSXWUHJXODWLRQ
:HEHOLHYHWKDW/I6RIIHUVDORQJWHUPVWUDWHJ\WKDWZRUNVWRZDUGVLQFUHDVLQJDWWDLQPHQWE\DGGUHVVLQJ
VRPH RI WKH EURDGHU VWUXFWXUDO DQG IXQGDPHQWDO LVVXHV VXFK DV VRFLDO MXVWLFH FDUH DQG FRPPXQLW\
EXLOGLQJWKDWVXSSRUWDQGHQDEOHSHRSOHDQGSODQHWWRSURVSHUDQGLQVRGRLQJDIIRUGQRXULVKLQJVSDFHV
IRUOHDUQLQJDQGWHDFKLQJ2XUH[SHULHQFHVZRXOGLQGLFDWHWKDWSRVLWLYHLPSDFWVRQDWWDLQPHQWDUHDE\
SURGXFW RI VXFFHVVIXO LPSOHPHQWDWLRQ RI /I6 +RZHYHU LI /I6 LV VHHQ DV PHUHO\ DQRWKHU PHDQV RI
LQFUHDVLQJDWWDLQPHQWWKHQWKLVULVNVWKHRPLVVLRQRIDGHHSHUXQGHUVWDQGLQJDQGDSSUHFLDWLRQRI/I6DQG
DWRNHQLVWLFDSSURDFKWRGHOLYHU\DVDUHVXOW 6WULYLQJWRHQVXUHWKDWDOORIWKRVHLQYROYHGLQHGXFDWLRQ
LQWHUQDWLRQDOO\DQGQDWLRQDOO\DWHYHU\OHYHOWUXO\XQGHUVWDQGDQGYDOXH/I6LVFRUHWRLWVIORXULVKLQJDQGVR
WRWKHIORXULVKLQJRI\RXQJSHRSOHFRPPXQLWLHVDQGWKHZLGHUZRUOGLQZKLFKZHDOOH[LVW
$&.12:/('*(0(176
:HZLVKWRDFNQRZOHGJH'U(OL]DEHWK/DNLQ8QLYHUVLW\RI'XQGHHDV06FVXSHUYLVRURI.LUN:H
DOVR ZLVK WR WKDQN WKH WHDFKHUV DQG VFKRROV ZKR KDYH SDUWLFLSDWHG LQ RXU SURIHVVLRQDO GHYHORSPHQW
SURJUDPPHVDQGVKDUHGWKHLUVWRULHVZLWKWKHWHDP


ϱϱ

5()(5(1&(6
$&$5$ $XVWUDOLDQ &XUULFXOXP $VVHVVPHQW DQG 5HSRUWLQJ $XWKRULW\  The Australian Curriculum, 2QOLQH DW
KWWSZZZDXVWUDOLDQFXUULFXOXPHGXDXDFFHVVHGQG$SULO
$XVWUDOLDQ *RYHUQPHQW  Sustainability Curriculum Framework 2QOLQH DW
KWWSVFSODVQDXVLWHVGHIDXOWILOHVMRXUQDO6XVWDLQDELOLW\&XUULFXOXP)UDPHZRUNSGIDFFHVVHGWK$SULO
%DLOH\5The Philosophy of Education: An Introduction, /RQGRQ%ORRPVEXU\$FDGHPLF
%RUJ&*HULFNH1+|JOXQG+	%HUJPDQ( 7KHEDUULHUVHQFRXQWHUHGE\ WHDFKHUV LPSOHPHQWLQJHGXFDWLRQ IRU
VXVWDLQDEOH GHYHORSPHQW GLVFLSOLQH ERXQG GLIIHUHQFHV DQG WHDFKLQJ WUDGLWLRQV Research in Science & Technological 
Education,'2,
%ULWLVK &RXQFLO  Unlocking a World of Potential. 2QOLQH DW
KWWSVZZZEULWLVKFRXQFLORUJVLWHVGHIDXOWILOHVJBVFKRROVBFRUHBVNLOOVBWOBEURFKXUHBILQDOBZHESGI DFFHVVHG  -XQH

&KULVWLH %	+LJJLQV 3 The impact of outdoor learning experiences on attitudes to sustainability: A brief review of 
literature.)LHOG6WXGLHV&RXQFLO8QLYHUVLW\RI(GLQEXUJK)LHOG6WXGLHV&RXQFLO5HSRUW>UHYLHZIXQGHGE\)LHOG6WXGLHV
&RXQFLO@
'D\6WHSKHQ36FRWW0F.LH/RXLVHDQG.LOOHQ$QGUHZ3ULPDU\HGXFDWLRQVWXGHQWV¶HQJDJHPHQWZLWKVRFLRVFLHQWLILF
GLVFXVVLRQDVDQDSSURDFKWROHDUQLQJIRUVXVWDLQDELOLW\Scottish Educational Review
'\PHQW-(	+LOO$<RXPHDQ,KDYHWRWHDFKVXVWDLQDELOLW\WRR",QLWLDOWHDFKHUHGXFDWLRQVWXGHQWV¶SHUVSHFWLYHVRQ
WKHVXVWDLQDELOLW\FURVVFXUULFXOXPSULRULW\Australian Journal of Teacher Education,
'\PHQW-+LOO$	(PHU\66XVWDLQDELOLW\DVDFURVVFXUULFXODUSULRULW\ LQ WKH$XVWUDOLDQ&XUULFXOXPD7DVPDQLDQ
LQYHVWLJDWLRQEnvironmental Education Research, '2,
(DPHV&5REHUWV-&RRSHU&	+LSNLQV5Education for Sustainability in New Zealand Schools: Summary Report
2QOLQHDWKWWSVZZZHGXFDWLRQFRXQWVJRYWQ]BBGDWDDVVHWVSGIBILOHDB(YDO6XVWDLQ&RPSOHWHYSGI
$FFHVVHGQG$SULO
(GXFDWLRQ 6FRWODQG D How Good is our School? (4th edition) 2QOLQH DW
KWWSZZZHGXFDWLRQVFRWODQGJRYXN,PDJHV+*,26BWFPSGIDFFHVVHGWK0D\
(GXFDWLRQ 6FRWODQG E Conversations about Learning for Sustainability 2QOLQH DW
KWWSVHGXFDWLRQJRYVFRWLPSURYHPHQW3DJHVOIVFRQYHUVDWLRQVDERXWOHDUQLQJIRUVXVWDLQDELOLW\DVS[ DFFHVVHGWK0D\

*HQHUDO 7HDFKLQJ &RXQFLO IRU 6FRWODQG *7&6  Professional Standards for Teachers, 2QOLQH DW
KWWSVZZZJWFVRUJXNSURIHVVLRQDOVWDQGDUGVVWDQGDUGVIRUUHJLVWUDWLRQDVS[DFFHVVHGWK)HEUXDU\
*UD\'&ROXFFL*UD\ /'RQDOG5.\ULDFRX$ DQG:RGDK'  )URP2LO WR6RLO /HDUQLQJ IRU6XVWDLQDELOLW\ DQG
7UDQVLWLRQVZLWKLQWKH6FKRRO*DUGHQDSURMHFWRIFXOWXUDODQGVRFLDOUHOHDUQLQJScottish Educational Review 
*UHHQ0	6RPHUYLOOH06XVWDLQDELOLW\HGXFDWLRQUHVHDUFKLQJSUDFWLFHLQ3ULPDU\6FKRROVEnvironmental Education 
Research,
*ULIILWKV0+RYHLG0+7RGG6	:LQWHU&HGV6SHFLDO,VVXHRI-RXUQDORI3KLORVRSK\RI(GXFDWLRQ5HLPDJLQLQJ
5HODWLRQVKLSV(WKLFV3ROLWLFV3UDFWLFHV  $OVR SXEOLVKHG DVRe-imagining Relationships: Ethics, Politics, Practices
2[IRUG:LOH\%ODFNZHOO
*ULIILWKV0	0XUUD\5/RYHDQGVRFLDOMXVWLFHLQOHDUQLQJIRUVXVWDLQDELOLW\Ethics and Education,
+LJJLQV3	&KULVWLH%/HDUQLQJIRU6XVWDLQDELOLW\,Q7*.%U\FH:0+XPHV'*LOOLHV	$.HQQHG\HGVScottish 
Education (5th edition),(GLQEXUJK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